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Resolved  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  i 
Congress  assenibledj  That  tliere  be  printed  three  huDdred  thoiiBand  copies  of  the  Aniini 
Keport  of  the  Commissioner  of  Agricnlture  for  the  year  eighteen  hundred  and  eighty 
one ;  two  hundred  and  fourteen  thouHand  copies  for  use  of  members  of  the  House  ( 
Representatives,  fifty-six  thousand  for  the  use  of  members  of  the  Senate,  and  thirt 
thousand  copies  for  the  use  of  the  Department  of  Agriculture;  and  two  hundred  an 
nineteen  thousand  one  hundred  and  sixty-one  dollars  and  fifty-four  cents,  or  so  mac 
thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any  money  in  the  Treasui 
not  otherwise  appropriated  to  carry  out  this  joint  resolution. 

Approved,  August  8,  1882. 


JOINT  KESOLTTTION  relative  to  the  printing  of  the  annunl  reports  of  the  Commissioner  of  Agi 
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Congress  assembled,  That  the  appropriation  made  by  the  joint  resolution  of  Congrei 
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for  printing  the  annual  report  of  the  Commissioner  of  Agriculture  for  eighteen  hundre 
and  eighty-one,  thall  and  ojay  be  usod  for  the  printing  in  one  voluiiJe  of  the  repor 
of  the  Commissioner  of  Agriculture  for  the  years  eighteen  hundred  and  eighty -one  ar 
eighteen  hundred  and  eighty-two. 

Approved,  December  12,  1882. 
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DiSPARTMENT  OP  AGRICULTURE, 

WasMngtony  D.  0.,  November  25, 1881, 
To  THE  President: 

I  respectfully  snbmit  the  annual  report  of  the  Department  of  Agri- 
culture for  the  year  1881. 

When  I  entered  upon  my  duties  as  Commissioner,  July  1  of  the  cur- 
rent year,  I  found  the  work  for  the  season,  both  regular  and  special, 
elaborately  laid  out  by  my  predecessor.  Provision  had  been  made  for 
investigating  tdie  agricultural  condition  of  the  Pacific  coast;  for  con- 
tinuing the  work  on  the  artesian  well  in  Colorado ;  for  proceeding  with 
the  experiment  in  the  cultivation  of  the  tea  plant ;  for  concluding  the  in- 
vestigation into  the  manufacture  of  sugar  from  sorghum ;  for  observa- 
tions on  the  existence  of  pluropneumonia  and  other  contagious  diseases 
of  animals,  both  in  this  country  and  in  those  English  ports  to  which 
American  cattle  are  exported;  for  continued  examinations  into  the  ne- 
cessities and  opportunities  of  American  forestry ;  for  tests  of  textile 
fibers,  both  animal  and  vegetable;  for  a  scientific  investigation  of  the 
habits  of  insects  injurious  to  vegetation,  and  of  the  best  methods  of  de- 
stroying them ;  and  for  the  usual  work  of  the  various  divisions  of  the 
dei)artment  for  which  appropriations  had  been  made  by  Congress. 

I  have  endeavored  to  conduct  all  experiments  in  which  I  found  the 
department  engaged,  with  an  ardent  desire  to  bring  them  to  legitimate 
eonclusioDS,  in  the  spirit  of  an  investigator  and  not  in  the  spirit  of  an 
advocate. 

The  process  of  manufacturing  sugar  from  sorghum  has  been  con- 
dncted  by  the  best  skill  I  could  obtain  in  the  country,  under  the  eye  of 
exi>erienced  chemists,  and  with  ample  and  somewhat  expensive  ma- 
chinery, run  by  an  accomplished  and  faithful  engineer. 

The  crop  was  gathered  with  the  greatest  possible  economy  of  time, 

>r,  and  expense,  and  the  work  was  carried  on  with  as  much  expedition 

the  season  would  allow.    The  result  of  this  work  will  be  found  under 

appropriate  head  of  this  communication  and  in  the  elaborate  report 

t     I  chemist  of  the  department. 

^       exx>eii8es  of  the  attemxit  to  cultivate  the  tea  plant  in  South  Caro- 
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lina  have  been  somewhat  curtailed,  without,  however,  interfering  with 
the  proposed  experimf  ut.  In  the  management  of  this  enterprise,  I  have 
been  governed  largely  by  the  opinions  of  the  accomplished  and  ex- 
perienced horticulturist  of  the  department,  Mr.  Saunders,  and  by  a 
proper  regard  for  economy  in  the  expenditure  of  the  money  appropriate<] 

for  this  purpose. 
A  thoroughly  scientific  and  practical  commission,  appointed  with  great 

care  and  provided  with  instructions  obtained  from  Major  Powell,  ha« 

examined  the  artesian  well  now  in  process  of  construction,  and  has  ex 

plored,  under  the  rules  of  structural  geology,  a  large  portion  of  th< 

arid  regions  in  which  these  wells  may  be  valuable. 

A  veterinary  surgeon  has  been  sent  to  England  to  confer  with  tin 

Privy  Council  upon  the  exact  condition  of  American  cattle  landed  ii 

her  markets;  and  agents  and  experts  have  been  employed  to  ascertaii 

all  facts  relating  to  the  existence  of  contagious  diseases  in  this  country 

in  accordance  with  appropriations  for  this  purpose.    And  while  thest 

various  commissions  and  agents  have  been  employed  in  prosecuting  t\n 

work  assigned  them,  the  work  of  the  various  divisions  of  the  depart 

ment  has  been  prosecuted  with  diligence  and  fidelity  by  those  iut^ 

whose  bands  it  has  been  committed. 

During  the  last  three  months  I  have  considered  it  my  duty  to  visi 

various  important  agricultural  sections  of  the  country  on  occasioni 

where  I  could  not  only  witness  the  exhibited  results  of  the  farmers'  in 

dustry,  but  could  also  obtain  an  opinion  of  the  general  condition  o 

agriculture  and  the  popular  expectations  of  the  department.    I  havi 

been  especially  desirous  of  ascertaining  the  sources  whence  the  depart 

ment  obtained  its  statistics  and  crop  returns^  and  the  estimate  put  upoi 

these  reptirts  by  those  interested  in  them. 

It  seemed  to  me  important  to  learn  how  far  the  distribution  of  seet 

by  the  department  had  improved  our  old  crops  and  introduced  new  ones 

I  have  been  anxious  to  learn  what  breed  of  domesticated  animals  ha< 

been  introduced  wisely  and  increased  judiciously  and  profitably,  with  dw 

regard  to  quality  and  market.    For  these  observations,  I  have  visit^c 

Kew  England,  Illinois,  Wisconsin,  Pennsylvania,  Virginia,  South  Car 

olina,  Maryland,  and  Georgia,  and  have  been  liberally  furnished  witl 

all  possible  means  for  pursuing  my  work. 

That  the  American  soil  is  producing  vast  crops,  at  the  hands  of  dili 

gent  and  intelligent  cultivators,  the  returns  of  the  markets  constants 

Hear  witness ;  and  I  can  add  my  own  testimony  to  the  energy  and  skil 

ivith  which  this  work  is  performed,  even  under  the  discouragements  o 

i''>iight  and  flood  and  frost.    I  have  found  the  agricultural  mind  of  th( 

•niiitry  active  in  its  desire  to  obtain  the  best  knowledge,  and  to  exam 

'•e  and  test  all  the  best  methods;  and  I  have  been  especially  impresset 

\nth  the  vast  opportunities  which  this  department  possesses  for  aiding 

ilie  development  of  our  vast  resources,  and  for  accumulating  and  dis 

T^ii^n  ting  information  upon  that  great  cluster  of  industries  upon  the  sue 
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eessfol  prosecution  of  which  the  prosperity  and  power  of  our  conntry  de- 
pends. Tliat  in  agriculture  we  have  still  great  room  for  improvement 
every  one  tnust  be  aware  who  realises  that  a  large  proportion  of  our  st  aple 
crops  is  as  yet,  as  it  were,  a  spontaneous  production  of  the  earth,  and  that 
exhaasted  soils  are  abandoned  for  more  fertile  regions  as  the  best  method 
of  farming. 

That  our  manufsicturers  have  but  just  commertcedtheir  career  (impor- 
tant as  they  are)  mhst  be  evideut  to  him  who  retnembers  that  fifty  years 
ago  they  had  hardly  an  eidstence,  and  that  a  ptodudng  and  consuming 
popalation  increases  here  at  the  rate  of  a  million  or  more  a  year.  That 
much  may  yet  be  done  to  systematize  and  ol*ganize  the  producing  and 
transporting  business  of  our  eodntry  no  one  can  doubt  who  has  studied, 
eren  carelessly,  these  great  economic  questions.  And  I  am  confident 
that  an  enlarged  and  well  endowed  and  well  arranged  department,  de- 
voted to  industrial  investigations,  will  commend  itself  to  those  who  are 
engaged  in  the  work  of  legislation,  upon  which  the  policy  and  practical 
operation  of  our  government  depend. 

By  surveys  of  the  great  unexplored  mineral  wealth  of  the  southern 
slopes  of  the  Alleghanies;  by  more  careful  exarainatioh  of  the  farming 
lands  of  the  government;  by  supplying  recorded  data  of  oUr  ihanufact- 
uringand  mechanical  productions;  by  obtaining  moreaecurate  knowledge 
of  our  agricultural  resources  and  capabilities;  by  securing  all  the  possi- 
ble fruits  of  industrial  education,  and  recording  all  the  conditions  of 
labor;  by  pursuing  our  scientific  investigations,  in  which  the  Agricul- 
t4md  Department  has  been  so  long  engaged,  with  increased  zeal  and 
endowment,  the  Government  of  the  United  States  may  take  its  stand 
sunong  the  most  enteriirising  and  prosperous  of  those  nations  in  which 
departments  are  provided  and  supported  for  every  purpose  which  can 
possibly  increase  the  national  wealth  and  intelligence  and  stimulate  the 
national  enterprise. 

In  setting  forth  these  views,  I  do  not  overestimate  the  value  and  im- 
portance of  a  department  devoted  to  agriculture  and  the  industries  that 
«tand  around  it  and  depend  upon  it  for  existence,  nor  do  I  exaggerate 
the  picture  of  that  organization  which  will  ultimately  be  established  in 
•ccordance  with  the  legislative  wisdom  of  the  land,  guided  by  the  de- 
mands of  an  intelligent  and  prosperous  people,  who  will  spare  no  ettort 
to  make  this  country  equally  distinguished  for  prosperity  and  that  cul- 
tivation which  always  attends  the  march  of  industry. 

For  the  purpose  of  bringing  the  department  into  immediate  confer- 
eaee  with  the  various  institutions  organized  to  develop  the  agriculture 
<tf  the  country,  I  have  called  delegate  conventions,  composed  of  repro- 
nDtatives  of  the  State  societies  and  the  colleges  founded  on  the  land 
fnuit  of  Congress,  to  meet  at  Washington  in  January  next,  and  have 
iMgned  to  each  convention  one  of  the  following  topics  ibr  considera- 
tfcm,  viz:  Agricultural  education,  as  promoted  by  societies  and  conveyed 
W  eoUeges ;  Animal  Industry ;  Horticulture ;  Cereals  and  Grasses.     I 
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have  also  called  a  convention  of  cotton  planters,  which  met  at  AQ 
I^ovember  2,  in  connection  with  the  admirable  industrial  exp<  tio 
there,  and  considered  the  cotton  cnltnre  and  general  agriculture  of  tt 
cotton  States.  During  my  visit  to  AUanta  my  attention  was  called  1 
a  most  remarkable  exhibit  of  the  crops,  woods,  mineral  products,  &c 
of  a  section  of  our  country  south  of  the  latitude  of  Washington,  fu 
nished  by  many  railroads  in  that  section,  as  an  illustration  of  the  n 
sources  which  abound  there.  I  have  not  seen  in  this  country  a  moi 
valuable  representative  and  illustrative  exhibition  of  our  natural  wealtl 
and,  impressed  with  the  idea  that  the  examination  of  these  product 
would  impress  the  mind  of  all,  native  and  foreign,  who  might  see  theo 
I  have  requested  the  parties  having  them  in  charge  to  bestow  thei 
upon  the  Agricultural  Department  for  proper  arrangement  and  publ; 
observation.  I  am  happy  to  say  that  several  of  the  roads  which  ha\ 
made  the  collections  have  complied  with  my  request,  and  I  hope  to  I 
able  to  exhibit  in  the  department  this  most  important  display  of  i 
portions  of  that  industry,  to  develop  which  the  department  itself  \ 
organized. 

Of  the  work  of  the  various  divisions  in  the  department,  I' submit  tli 
following  concise  statements : 

DIVISION  OF  GARDENS  AND  GROUNDS. 

The  distributions  during  the  year  have  embraced  over  100,000  plaul 
of  various  kinds.  Large  quantities  of  the  hardiest  varieties  of  the  fo: 
eign  grape  have  been  sent  to  Texas,  Florida,  and  others  of  the  Souther 
States,  with  good  promise  of  success. 

The  distribution  of  tea  plants  has  also  been  continued,  and  prepar< 
tions  are  in  progress  for  a  more  liberal  supply  of  tea  seeds,  so  that  th 
efforts  to  further  the  intruduction  of  this  important  crop  may  be  mail 
tained. 

The  purposes  of  the  experimental  grounds  can  never  be  fully  realize 

until  facilities  are  secured  for  extending  the  work  in  various  suitab] 

localities.    The  department  is  constantly  subject  to  demands  from  Cal 

fomia,  Florida,  and  similar  climatic  sections  for  plants  of  semi-tropici 

countries.    The  most  important,  perhaps,  of  these  requests  are  those  fc 

oranges  and  lemons,  and  for  other  species  of  the  citrus  family.    In  th 

climate  of  Washington  the  propagation  of  semi-tropical  plants  is  nece; 

jarily  confined  to  glass  structures ;  and  although  several  thousands  ai 

Annually  produced,  the  number  is  totally  inadequate  to  meet  the  waul 

•^  currespondents  or  make  an  impression  upon  the  progress  of  this  branc 

' "  'culture.    With  a  propagating  establishment  in  an  orange-growing  el 

•-"6,  operations  could  be  conducted  on  an  extensive  scale,  similar  t 

juixt  practiced  in  regard  to  peaches,  apples,  and  other  hardy  fruit  tree 

p  the  Northern  States,  and  to  an  extent  more  in  accordance  with  tlj 

•  -Hiuireraents  of  the  country. 

Prnpagpf^on  would  uot  bc  coufiued  to  the  orange  family;  many otlu 
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demi-tropical  plants  require  attention.  The  pine-apple,  banana,  gnava, 
chocolate,  cinnamon,  coffee,  tea,  peQper,  ginger,  arrowroot,  and  many 
fiber-prodacing  and  starch-yielding  plants  might  be  mentioned  as  being 
altogether  worthy  of  carefal  experimental  culture  or  for  propagation. 

Bat  the  value  of  such  an  establishment  is  not  confined  to  the  propa- 
gation of  plants  only.  There  are  numerous  questions  of  much  moment 
which  can  be  answered  only  from  the  results  of  well-directed  and  closely- 
condacted  tests.  The  factSy  as  well  as  the  principles  involyed  in  the 
systematic  rotatation  of  crops,  rest  in  comparative  obscurity ;  but  little 
is  known  about  it,  except  that  it  is  a  practice  absolutely  essential  to  pro- 
fitable culture.  The  same  remarks  apply  in  regard  to  the  value  of  chang- 
ing seeds  from  one  soil  and  climate  to  another  soil  and  climate.  It  is 
well  known  that  results  follow  such  changes,  sometimes  favorably  and 
sometimes  un£i.vorably ;  but  how  far  these  are  influenced  by  soil  alone, 
by  climate  alone,  or  their  combination,  has  not  reached  a  decision  of 
practical  applicability. 

All  of  our  cultivated  plants  have  run  into  numerous  varieties,  many 
of  them  comparatively  worthless,  and  many  others  of  local  value  only, 
or  of  limited  special  utility ;  it  is  therefore  a  matter  of  much  importance 
to  acquire  a  thorough  and  exact  knowledge,  as  far  as  practicable,  of  their 
respective  values,  and  this  can  only  be  secured  by  comparative  tests 
where  all  are  cultivated  under  similar  conditions  in  similar  climates. 

The  results  of  such  tests  will  also  indicate  the  line  of  operations  to  be 
pursued  in  improving  by  crossing  or  by  hybridizing  varieties  combining 
special  values ;  this  is  a  most  important  work,  and  if  properly  conducted 
cannot  fail  in  reaching  results  of  great  value.  But  to  reach  these  results 
will  require  several  operative  points,  carefully  selected  so  as  to  embrace 
distinct  regions  for  purposes  of  interchange  of  crops,  &c. 

The  subject  is  one  of  immense  importance  and  might  be  elaborated 
in  extensive  detaiL  What  has  been  said  above  merely  outlines  some  of 
the  work  which  may  occupy  attention  on  experimental  grounds. 

BOTANICAL  DIVISION. 

During  the  year  past  the  botanist  has  continued  the  work  of  his 
division  as  thoroughly  as  circumstances  would  permit. 

His  attention  has  been  largely  employed  in  the  necessary  investiga- 
tiona  for  the  proper  classification  of  the  plants  in  the  herbarium. 

Extensive  additions  have  been  made  during  the  year,  cbietiy  of  plants 
ftom  California  and  the  Western  Territories.  A  valuable  collection  of 
flw  plants  of  Southeastern  Texas  and  the  adjacent  parts  of  Mexico  has 
Ao  been  procured. 

These  plants,  however,  still  remain  in  the  original  packages,  on  account 
of  the  withdrawal  of  the  customary  assistance  which  has  been  employed 
in  tiie  preparation  and  mounting  of  the  specimens. 

The  work  of  describing  and  delineating  grasses  for  the  annual  report 
hm  been  continued.    More  extended  and  practical  results  might  be 


anticipated  with  respect  of  the  dultivation  of  otir  native  grassed,  h} 
observations  and  investigations  in  tlie  field,  which  are  not  at  pr^en 
provided  lor. 

Dnting  the  past  two  or  thrfee  years  botanical  investigation  in  differen 
parts  of  our  contitry,  and  especially  in  the  new  States  and  Territories 
has  been  unusually  active ;  many  Hew  species  have  been  discovered  am 
a  better  knowledge  of  many  othets  has  been  obtained.  All  that  is  val 
uable  in  the  collection  of  these  investigators  should  be  procured  at  th< 
earliest  opportunity  and  added  to  the  herbarium,  in  order  that  the  de 
partment  may  have  the  means  of  answeridg  any  inquiries  respecting  thi 
vegetable  productions  of  the  country. 

The  herbarium  contains  a  representation  df  about  nine-tenths  of  al 
the  plants  at  present  known  as  natives.  A  t)Orti<:iti  of  this  hainb^r,  how 
ever,  are  imperfect  specimens,  w^hich  require  replacement  as  sbon-  a 
good  and  characteristic  specimens  can  be  procut'ed. 

The  value  of  the  herbarium  is  not  limited  to  its  uses  in  connectidi 
with  this  department.  Inquiries  sometimes  occur  irom  the  Patent  Offio 
and  other  departments  relative  to  plants  which  have  medicinal  ol*  ecc 
nomic  properties.  Within  a  few  years  a  considerable  number  of  Oali 
fomia  plants  have  gradually  assumed  importance  as  standard  iiieilicti 
remedies,  and  others  for  various  economic  properties,  and  it  is  certaii 
that  as  onr  vegetation  becomes  better  known  still  other  valuable  addi 
tions  to  the  arts  and  sciences  will  be  obtained  from  that  source. 

MICBOSOOPIOAL  DIVISION. 

During  the  past  year  the  microscopist  has  made  many  investigation 
relating  to  plant  and  animal  diseases,  with  a  view  of  providliig  remedied 
Fruits,  vegetables,  and  food  adulteration,  including  butter  anil  oleomai 
garine,  milk, "  poisoned  cheese,'' disejises  of  Wheat j  bhtnge-tree  rust,  peai 
leaf  rust,  yellows  of  peach,  and  diseases  of  the  foliage  of  varioud  trees 
have  engaged  his  attehtion.  He  hds  also  made  many  specimens  of  mi 
croscopical  slides,  illustrating  animal  diseases.  He  has  discovered  ne^ 
and  eflectual  methods  of  distinguishing  the  fats  of  various  animals  an< 
vegetables  from  each  other  promptly  and  decisively^  by  which  mean 
butter  and  oleomargarine  are  distiuguished  at  once  from  each  other. 

For  several  years  past  many  correspondents  have  urged  upon  th 
department  the  necessity  of  publishing  information  on  the  edible  musl 
room  of  the  United  States.  To  this  end  the  microscopis*}  ha^^  prepare^ 
for  publication  a  series  of  twelve  typical  plates  in  natural  colors,  with 
uU  and  instructive  statement  of  their  character,  habits,  and  habitats 
together  with  the  most  reliable  and  improved  methods  of  preparin, 
mushrooms  for  the  table. 

His  microscopical  investigations  have  also  comprised  the  search  fo 
trichinic  in  the  swine  flesh  of  the  Washington  markets — an  animal  pan 
site  found  in  the  muscles  of  animals,  and  sometimes  in  man,  producin 
Jeath  by  its  presence — but  in  no  case  has  a  trace  of  their  presence  bee 
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ftmid  in  the  flesh  of  swine  sold  in  this  city,  although  found  in  sp^i- 
mens  sent  from  distant  parts  for  microscopical  investigation. 

Microscopical  investigations  have  also  been  made  for  other  divisions 
of  this  department. 

CHEMICAL  DIYISION. 

Since  the  completion  of  the  work  reported  in  the  annual  report  of  the 
department  for  the  year  1880,  the  following  investigations  and  analyses 
liave  been  accomplished  in  the  chemical  division : 

Analyses  of  57  marls,  47  ores,  &c.,  2  mineral  waters,  9  soils,  11  fertil- 
izers, 1  medicinal  plant,  4  sumacs  for  tannin,  and  9  miscellaneous 
analyses,  making  in  all  140. 

Besides  the  above,  there  have  been  made  1,858  analyses  of  saccharine 
jnices,  sirups,  and  sugars ;  the  greater  part  of  these  being  the  expressed 
juices  from  thirty-eight  varieties  of  sorghum,  and  eight  varieties  of 
maize,  grown  upon  the  department  grounds. 

A  portion  of  the  force  of  the  division  has  been  occupied  in  making 
simp  on  a  small  scale  from  sorghum  and  maize,  and  a  report  of  these 
operations,  together  with  the  report  of  the  numerous  analyses  of  the 
cane  juices,  carried  on  in  the  laboratory,  will  be  submitted  as  soon  as  it 
is  possible  to  complete  final  averages,  tabular  statements,  &c.,  which 
work  is  being  prosecuted  as  rapidly  as  is  possible  with  the  force  etigaged. 

Several  other  investigations  of  much  importance  are  in  progress, 
among  which  may  be  mentioned  the  analyses  of  grasses  and  various 
feeding  materials,  which  are  being  carried  out  with  a  view  to  determine, 
as  accurately  as  possible  by  the  modes  of  analysis  at  present  in  use,  the 
actual  nutritive  value  of  all  the  agricultural  food-materials  in  the  differ- 
ent conditions  in  which  tiiey  are  sold  and  fed.  For  this  purpose,  a 
large  and  representative  collection  of  samx)les  has  been  made  and  care- 
JfittDy  prepared  for  analysis. 

Agaiu,  extensive  work  on  the  question  of  analysis  of  commercial  fer- 
tilizers is  progressing.  The  importance  of  the  adoption  of  a  uniform 
method  of  fertilizer  analysis  by  all  the  official  chemists  of  the  country 
can  scarcely  be  overestimated.  The  subject  has  already  occupied  nearly 
the  entii^e  time  of  three  conventions  of  agricultural  cliemists,  held  in 
Washington  and  Boston  in  1880,  and  in  Cincinnati  in  1881.  The  method 
•dopted  at  the  latter  meeting,  and  at  present  in  use,  is  only  i)rovisional. 

Among  other  subjects  that  have  been  awaiting  attention,  is  an  exam- 
ination of  certain  lands  which  injuriously  affect  the  growth  of  the  cotton 
plant  and  orange  tree.  The  same  has  been  earnestly  requested  of  the 
department  for  a  long  time,  as  has,  also,  a  series  of  exhaustive  analyses 
of  our  cereals,  more  especially  of  corn  and  wheat,  connected  in  the  latter 
case  with  experiments  as  to  their  milling  properties  and  the  bread-mak- 
hg  qualities  of  the  flour  obtained  therefrom. 

E^'TOMOLOGICAL  DIVISION. 

pal  work  of  the  past  year  in  this  division  has  been  in  rela- 
e-insects  or  bark  lice  (family  Coccidae)  which  so  seriously 
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affect  most  kinds  of  fruit  trees.  It  grew  out  of  the  special  investiga 
tion  of  the  insects  affecting  the  orange  begun  by  Professor  Riley  in  1878 
as  it  was  found  that  the  chief  enemies  of  citrus  fruits  were  scale-insects 
So  little  attention  had  been  given  to  this  family  in  the  United  States 
however,  that  the  investigations  naturally  broadened  so  as  to  includ< 
all  scale-insects  affecting  cultivated  plants,  and  the  forthcoming  repor 
of  the  entomologist  for  the  year  1880  is  chiefly  devoted  to  the  considers 
tion  of  these  insects.  It  contains  a  general  review  of  their  characters 
important  discoveries  as  to  their  habits  and  mode  of  development ;  \ 
consideration  of  the  most  available  means  of  destroying  them;  a  spechi 
report  on  the  parasitic  checks;  and  descriptions  of  many  new  8X>ecies 
Various  other  insects  of  economic  importance  are  likewise  treated  of  1 
that  report,  especially  such  as  affect  the  sugar-cane  and  com. 

The  increased  appropriation  given  to  this  division  by  the  last  Cor 
gress  has  afforded  the  means  for  greater  activity  in  the  more  practice 
field  work  of  the  division,  and  special  agents  are  engaged  thereat  L 
various  parts  of  the  country.  Particular  attention  is  being  paid  to  th 
insects  injuriously  affecting  the  chief  staples,  as  com,  wheat,  rice,  sugai 
cane,  and  also  to  those  affecting  fruit  trees  and  vegetables. 

The  United  States  Entomological  Commission,  which  has  done  excel 
lent  work  under  the  Interior  Department,  is,  by  late  action  of  Congress 
now  connected  with  this  department — a  connection  eminently  appro 
priate.  The  commission  is  at  work  on  its  third  report;  a  revised  am 
enlarged  edition  of  Professor  Eiley's  report  on  the  cotton  worm  is  als< 
being  prepared,  and  a  bulletin  on  forest-tree  insects  by  Dr.  Packard  i 
in  press  and  nearly  ready  for  distribution. 

The  special  investigation  of  the  insects  affecting  the  cotton  crop  i 
being  actively  carried  on,  particularly  in  its  more  practical  bearings 
and  most  valuable  discoveries  have  been  made  in  mechanical  details  au< 
principles  that  lessen  the  cost  of  protecting  the  crop  and  simplify  th 
necessary  machinery. 

Eecogniziug  the  importance  to  our  Western  farmers  of  acquiring  dati 

upon  which  to  predicate  as  to  the  probable  action  of  the  Eocky  Moun 

tain  locust  in  1882, 1  have  had  an  agent  specially  engaged  under  th 

direction  of  the  entomologist  to  gather  such  data  in  the  permanen 

breeding  grounds  of  this  pest,  lying  for  the  most  part  in  the  thinly  set 

tied  regions  of  the  Northwest.    Eemembering  the  incalculable  loss  am 

suffering  which  this  insect  entailed  between  the  years  1873  and  1877- 

'osses  which  largely  helped  to  prolong  the  commercial  depression  o 

.hat  period — this  information  seems  to  me  of  sufficient  moment  to  wai 

ant  annual  observations  of  a  more  extended  nature.    There  is  an  in 

Pleasing  interest  manifested  in  the  work  of  this  division,  quite  out  o 

)roportiou  even  to  the  rapid  increase  in  agricultural  production,  an( 

ctrgel}'  due  to  the  greater  attention  now  paid  to  applied  science  in  on 

-ducp^ional  institutions  and  to  increased  facilities  for  intercommunicj 

ion     The  correspondence  of  the  division  is  so  large,  and  flRequest 
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for  Bpeoial  infonriation  fipom  all  parts  of  the  couiitry  so  numerous,  as  to 
ibsorb  too  much  of  the  time  of  the  division ;  aa  incroa^scd  clerical  force 
and  assiatance  are  imperative.  In  order  to  relieve  the  division  of 
mach  repetition  in  the  replies,  the  entomologist  will  soon  begin  to  pre- 
pare a  series  of  well-illustrated  bulletins,  each  treatiug  of  one  of  the 
more  unportant  of  the  inaeota  ii^jorions  to  onr  agriculture,  and  of  such 
eoDTenient  form  and  size  as  to  be  cheaply  and  readily  mailed.  A 
bibliography  of  economic  entomology,  which  has  been  commenced,  will 
ilw  facilitate  this  labor,  as  it  will  contain  a  digest  of  whatever  has  been 
published  up  to  the  present  time,  and  a  critical  synopsis  of  remedies 
duly  classified. 

SBED  DiaTBIBVTION. 

IMar  ilatenttitt  *hoKing  Iha  qHOKtUy  and  kind  of  leedi  timed /rom  the  teed  division, 
Dfparlwtenl  of  AgrioulUire,  Mnder  the  general  and  ipeoial  amropnalion  act  from  Julu  1, 
I£UD,  to  June  30,  ItAJl,  iiiolurirg. 
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fitalement  shompg  the  quantity  and  kind  of  aeede  issued  by  the  Department  of  Agriculture  U^ 
States  and  Territories  ravaged  by  grasshoppers,  under  special  appropriation  by  Congress  o^ 
$20,000. 
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STATISTICAL  DIVISION. 


The  statistical  division  of  the  department,  with  a  working  force  quite 
too  small  for  the  broad  field  which  it  is  designed  to  occupy,  has  con- 
tinued during  the  past  year  its  plan  of  crop  reporting  which  was  inaug- 
urated early  in  the  history  of  the  department. 

It  has  also  collated  current  records  of  oflBcial  boards,  commercial 
organizations,  and  voluntary  associations  which  hold  relationship  with 
Q,griculture,  or  with  the  distribution  and  sale  of  its  products.  As  here- 
tofore, it  has  attempted  to  supply  the  public  demand  for  such  informa- 
tion in  systematic  form,  through  published  reports;  the  commercial  and 
agricultural  press;  and  in  response  to  requests  of  dex)artments,  boards, 
societies,  and  individual  publicists. 

This  is  a  work  of  constantly  enlarging  importance,  in  a  field  that  is 
continental,  with  population  rapidly  increasing  and  production  swelling 
Jn  still  higher  ratio.  It  is  a  work  demanded  by  the  producer  wlio  would 
know  where  to  find  the  best  markets  and  highest  prices;  by  the  con- 
sumer who  woidd  seek  abundance  at  a  cost  within  his  means,  and  with- 
out extortionate  exactions  of  the  carrier  and  the  middlemen;  and  by 
he  legitimate  dealer  who  seeks  protection,  as  does  the  fanner,  against 
'^^he  pii  atical  course  of  the  reckless  speculator.  It  becomes  a  neu^ssity — 
Ml  imperative  duty,  when  opportune  falsehood  is  able  in  a  single  day  to 
vrench  millions  from  the  grasp  of  producers — that  the  government 
should  forewarn  and  forearm  the  multitudes  which  represent  its  founda- 
ion  industry. 
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Thli  protection  the  stMistioal  division  of  tbe  department^  if  properly 
equipped  and  administered,  can  effectually  accord. 
To  0(  id  public  coufldence  and  respect,  to  accomplish  results 

te  in  any  good  degree  with  the  importance  of  tbe  work  to  be 
dc  ,  enlarged  means  and  facilities  are  an  imperative  necessity.  The 
proT  Q  hitherto  made  for  this  branch  of  the  department  service  has 
exceeded  that  accorded  by  a  State  legislature  to  its  board  of  agriculture 
for  a  similar,  though  more  limited  purpose,  yet  the  difference  bears  no 
proportion  to  the  relative  breadth  of  territory  occupied.  The  record  of 
cttirent  production  and  of  the  meteorological  and  economic  fluctuations 
which  constiintly  modify  it  throughout  thirty-eight  States  and  ten  Ter- 
ritories, is  of  sufficient  importance  to  call  for  ample  means  and  unremit- 
ting endeavor. 

The  time  has  arrived  when  the  crop-reporting  system  should  be  made 
more  thorough  and  accurate  and  its  results  should  be  communicated  to 
the  public  at  the  earliest  possible  moment.  A  synopsis  of  such  results, 
fhrnished  to  the  press  by  telegraph,  should  command  general  publica- 
tion throughout  the  country  in  a<lvance  of  the  full  printed  report  for- 
warded by  mail.  The  co-operation  of  statistical  authorities  of  States 
tending  to  uniformity,  and  inspiring  increased  public  confidence,  may 
be  a  possible  consummation,  as  it  is  one  greatly  to  be  desired  if  practi- 
cable. 

In  several  States  this  service,  modeled  upon  the  plan  of  the  depart- 
Rieat,  throngh  manifest  and  profitable  efficiency,  has  gained  a  strong 
looal  hold  uiM)n  the  confidence  and  regard  of  farmers  and  legislators. 

While  this  system  has  thus  been  adopted  in  several  States,  and  is 
already  ju  operation  in  some  European  countries,  its  methods  may  possi- 
bly be  iniproved,  and  its  work  may  certainly  be  rendered  more  thorough 
by  fuller  information,  and  ampler  elaboration  and  test  of  accuracy,  thus 
Idsding  to  more  uniformly  reliable  results.  Its  voluntary  work,  by 
tboasands  of  public  spirited  farmers,  should  receive  all  practicable  con- 
lidenition  and  acknowledgment,  and  no  reasonable  expense  should  be 
•pared  to  complete  requisite  data,  and  iacilitate  consolidation  and  em- 
bodiment in  accurate  results. 

He  marketing  of  surplus  production  in  Europe,  which  is  yearly 
aaaamiug  increased  importance,  makes  it  necessary  to  obtain  prompt 
and  trustworthy  information  of  current  crop  reports  of  the  world,  and 
eqiecially  of  European  countries. 

This  department  has  already  done  something  in  this  direction,  yet 
BMre  remains  to  be  done  in  obtaining  systematically  and  frequently  the 
condition  of  foreign  crops  and  results  of  foreign  harvests. 

While  the  changing  area  in  special  crops,  their  current  condition  in 

the  growing  season,  and  their  harvest  outcome  hold  prominent  place, 

the  whole  field  of  statistical  investigation  in  scientific  and  practical 

mriooltnre  may  be  explored. 

Jbe  lelationB  of  labor  to  proprietorship  and  production,  the  prices  of 
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lands  and  products^  iho  pecnliar  adaptation  of  industries  to  lo^     i) 
the  rate  of  development  of  new  and  promising  industries,  and  in     < 
the  collection  and  co-ordination  of  all  foots  representing  the  ) 

the  progress  of  agricnlture  come  properly  within  the  province  of 
branch  of  the  department  reserve. 

FORESTRY. 

The  vast  and  increasing  importance  of  the  subject  of  forestry  has  le 
to  the  establishment  of  a  distinct  division  in  the  department,  to  be  e3 
clusively  devoted  to  such  investigations  of  the  subject  as  will  tend  t 
the  fullest  development  of  the  resources  of  the  country  in  that  respect 
the  discovery  of  the  best  methods  of  management,  and  the  preservatio 
of  our  wasting  forests,  and  the  maintenance,  in  aU  its  bearings,  of  th 
universal  interest  involved  in  that  industry. 

In  furtherance  of  this  design  an  agent  of  the  department  is  now  on 
visit  to  different  countries  of  Europe  for  the  purpose  of  invest]  gatin 
the  organization,  working,  and  previous  condition  of  experimental  fo: 
est  stations,  schools  of  forestry,  private  tree-planting,  and  the  aid 
forded  by  governments  to  the  business  of  forestry. 

ARTESIAN  WELLS. 

By  an  act  of  Congress  approved  June  16, 1880,  it  was  provided: 

That  with  a  view  to  the  reclamation  of  the  arid  and  waste  lands  lying  in  oertai 
Western  States  and  Territories,  the  Commissioner  of  Agriculture  is  hereby  authorize 
to  contract  for  the  sinking  of  two  artesian  wells  on  the  plains  east  of  the  Rocky  Moon 
ains;  said  wells  are  to  be  sunk  at  such  places  as  the  Commissioner  of  Agricultui 
shall  designate.  •  •  •  The  sum  of  (20,000  is  hereby  appropriated  to  carry  out  tl 
objects  of  this  provision;  the  same  to  be  disbursed  under  such  rules  and  regulatioi 
as  the  Commissioner  of  Agriculture  shaU  prescribe. 

Acting  under  this  provision  my  predecessor  in  office  proceeded  t 
make  an  examination  of  the  arid  country  lying  on  the  eastern  slope  c 
the  Eocky  Mountains  in  Colorado,  and  selected  for  the  first  trial  well  th 
arid  plain  a  few  miles  from  the  Arkansas  Biver,  adjoining  the  militar 
reservation  of  Fort  Lyon. 

On  my  accession  to  office  an  examination  showed  that  on  June  30  thi 
well  had  been  bored  to  the  depth  of  450  feet,  at  an  expense  of  $18,S53.5i 

By  an  act  of  Congress  approved  March  3, 1881,  an  appropriation  < 
$10,000  was  made  ^^  For  the  reclamation  of  the  arid  and  waste  land 
lying  in  certain  Western  States  and  Territories." 

Bealizing  that  the  success  of  the  well  at  Fort  Lyon  was  not  commei 
ourate  with  its  cost,  and  believing  that  the  continuance  of  the  wor 
vould  absorb  the  additional  appropriation,  without  practical  result, 
cioncluded  to  have  an  intelligent  scientific  survey  made  of  the  countr 
to  be  benefited,  and  an  examination  made  of  the  well  at  Fort  Lyoi 
After  conference  with  Prof.  J.  W.  Powell,  Director  of  the  United  State 
Geological  Survey,  I  appointed  Pro£  C.  A,  White  and  Prof.  Snivm< 
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Aughey,  both  emineDt  geologists,  with  instructioiis  to  visit  the  well  at 
Fwrt  Lyon,  and  to  explore  the  eastern  slope  of  the  Rocky  Moontwis  with 
a  Tiew  to  determine  proper  sites  for  the  location  of  wells  in  fiatore, 
shoold  snch  be  the  pleasure  of  Congress. 

Hon.  Horace  Beach,  of  Wisconsin,  a  gentleman  of  large  experience 
in  sinking  wells,  was  subsequently  added  to  the  commission.  These 
gentlemen  took  the  field  in  the  latter  part  of  August  and  prosecuted 
their  labors  as  long  as  the  season  would  allow.  A  preliminary  report 
of  thi8  commission  accompanies  this  (Appendix  A). 

Acting  upon  the  information  contained  in  the  report  of  these  gentle- 
men, that  the  well  was  not  located  in  a  section  of  country  geologically 
promising  success,  I  have  suspended  work  upon  it  for  the  present. 

AGRICULTURE  OP  THE  PAOIFIO  SLOPE. 

By  act  of  Congress  approved  March  3, 1881,  an  appropriation  was 
made  of  $5,000,  "  to  enable  the  Commissioner  of  Agriculture  to  pro- 
core  and  publish  data  touching  the  agricultural  needs  of  that  portion 
of  tiie  United  States  lying  west  of  the  Eocky  Mountains.'' 

To  carry  out  this  provision,  I  appointed  Prof.  E.  W.  Hilgard,  of  the 
State  Agricultural  College  of  Califomia,  Hon.  Eobert  W.  Furnas,  of 
Nebraska,  and  Hon.  T.  C.  Jones,  of  Ohio,  commissioners,  with  instruc- 
tions to  investigate  and  report  upon  the  cultivation  of  the  grape  on  the 
Pacific  coast,  and  e^eciaUy  the  inducements  offered  by  the  soil  and 
climate  of  New  Mexico  for  vine  culture  in  reference  to  supplying  the 
market  with  valuable  grapes,  wines,  and  raisins ;  to  report  upon  the 
animal  industries  of  that  section,  and  to  examine  and  report  upon  the 
agricoltun^  methods  prevailing,  and  the  general  management  of  land 
for  horticultural  as  well  as  agricultural  purposes^ 

This  commission  took  the  field  in  the  latter  part  of  August,  and  I 
shall  have  the  pleasure  of  laying  their  report  before  Congress  early  in 
January. 

EXAMINATION  OP  WOOLS  AND  ANIMAL  PEBERS. 

The  work  of  examination  of  wools  during  the  past  year  has  been  al- 

exclusively  devoted  to  the  continuation  of  the  measurement  of  the 

1  »f  the  fibers,  and  the  mathematical  calculations  necessary  to  the 

ion  of  the  results  in  such  form  that  they  may  be  readily  under- 

Nl  by     I  interested  in  the  woolen  industries,  in  every  part  of  the 

whether  they  be  producers,  dealers,  or  manufacturers. 

It      lifficult,  by  a  written  description,  to  make  one,  unacquainted  with 

methods  necessarily  involved  in  the  accurate  execution  of  this  work, 

ehend  the  amount  of  tedious  and  patient  labor  required,  but  an 

»ximate  idea  of  it  may  be  obtained  from  the  fact  that  it  has  been 

y  to  make  with  the  microscope  at  least  75,000  individual  meas- 

of  fibers,  the  immediate  results  of  which,  to  secure  the  accuracy 

were  of  necessity  relative,  so  that  each  one  had  to  be  reduced 

^  AG 
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by  calculation  to  the  absolute  standard.  We  have  thus  measured  in 
aU  about  600  samples  of  wool  of  different  qualities,  making  altogether 
about  2,100. 

An  interesting  feature  of  our  work  is  found  in  the  fact  that  through  the 
courtesy  of  Mr.  William  G.  Markham,  secretary  of  the  National  Associa- 
tion of  Wool  Growers,  we  have  been  able  to  make  measurements  of  wools 
ftx)m  Germany,  graded  by  one  of  high  authority  on  the  subject  of  the 
German  system  of  classification,  so  that  we  are  able  to  present  authori- 
tative figures  for  the  comparison  of  the  fineness  of  our  own  wools  with 
the  celebrated  products  of  the  old  world. 

In  this  comparison  we  find  that  many  of  our  manufacturers  are  at  fi^ult, 
when  they  complain  that  it  is  impossible  to  obtain  in  this  country  wools 
of  the  fineness  required  in  the  best  work.  It  enables  us  to  confidently 
affirm  that  it  is  possible  to  produce  in  the  United  States  as  fine  wools 
as  can  be  produced  in  any  other  part  of  the  world ;  and  further,  that  the 
fineness  of  the  products  of  the  Saxony  and  Spanish  merinos  have  not 
deteriorated  since  their  introduction  to  this  country,  wherever  the  main- 
tenance of  this  quality  has  been  kept  in  view  by  the  breeders. 

Examination  of  the  felting  properties  of  the  wools  has  not  j'et  been 
begun,  because  our  time  has  thus  far  been  fully  occupied  with  the  work 
connected  with  the  measurements  of  fineness,  and  of  the  tensile  strength 
and  of  some  of  the  mechanical  difficulties  involved,  requiring  the  con- 
struction of  special  apparatus,  botjti  to  facilitate  and  hasten  the  opera- 
tions, as  well  as  to  insure  perfect  accuracy  in  the  results. 

This  apparatus  is  now  in  course  of  construction,  and  will  in  a  very 
short  time  be  put  into  actual  operation.  It  is  expected  that  this  branch 
of  our  investigation  will  give  exceptionally  interesting  data,  ux>on 
which  to  base  estimates  of  the  commercial  and  maiuifactiiring  value  of 
the  wools  brought  to  our  markets.  In  the  measurements  of  the  tensile 
strength,  ductility,  and  elasticity  more  progress  has  been  made. 

A  large  number  of  samples  have  been  prepared  for  examination  of  the 
minute  structure  of  the  fiber,  as  modified  by  the  breed  and  the  conditions 
to  which  the  animals  producing  the  fiber  ma^^  have  been  subject.  The 
limited  observations  that  we  have  made  in  this  direction  indicate  that 
it  will  prove  an  important  field  of  inquiry,  and  that  the  results  that  are 
possible  may  have  a  bearing  upon  the  determinations  of  the  purity  of 
any  given  breed  under  consideration. 

Our  report  upon  this  inquiry  will  be  accompanied  by  drawings,  illus- 
trating the  peculiarities  to  which  we  refer.  A  large  amount  of  labor  is 
still  necessary  for  the  completion  of  the  investigation  as  contemplated  by 
the  act  of  Congress  ordering  it.  The  work  is  being  pushed  forward 
with  all  due  diligence  and  rapidity,  and  it  is  hoped  that  ])rovision  will 
not  only  be  made  for  its  entire  completion,  but  that  we  may  bo  enabled 
to  extend  our  researches  to  wools  of  other  sections  of  the  country,  and 
produced  under  dili'erent  conditions  of  bree<ling,  feeding,  management, 
aud  climate. 
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I  wonld  saggest  that  an  examination  of  cotton  fibers,  prodnced  nnder 
different  conditions  of  variety,  cnltnre,  soil,  and  climate,  should  be  un- 
dertaken and  prosecated  in  a  similar  manner,  and  there  can  be  no 
doubt  that,  if  the  suggestion  be  adopted,  the  results  obtained  will  be  of 
quite  as  great  value  to  the  cotton  industry  as  those  we  have  already 
obtained  are  to  the  woolen  industry. 

The  results  of  the  proposed  examination  of  cottons  would  make  ad- 
ditions of  an  entirely  new -character  to  the  literature  of  the  fiber,  for  we 
know  of  no  investigations  looking  to  the  determination  of  the  tensile 
strength,  at  least.  And  there  is  just  now  a  very  favorable  opportunity 
for  securing  the  material  for  examination  in  the  International  Cotton 
Exposition  being  held  in  Atlanta,  Ga.,  where  samples  from  all  parts  of 
the  world  will  be  obtainable. 

GRAPE  OULTURE  AND  WHm-MAKINa. 

During  the  past  year  there  has  been  in  course  of  preparation  a  report 
npon  the  culture  of  the  vine,  and  the  manufacture  of  wine  in  Europe, 
having  for  its  object  an  exposition  of  the  more  important  principles  upon 
which  this  gre^t  industry  is  based,  and  upon  which  success  in  its  prose- 
cution depends. 

The  work  is  governed  by  the  idea,  that  for  wine-making  inthis  country 
it  is  better  for  those  desiring  to  enter  upon  this  branch  of  agricultural 
industry  to  begin  with  inexpensive  methods  and  arrangements,  to  pro- 
duce large  crops  of  wines  of  medium  quality,  which  may  be  early  sent 
to  market  and  sold  at  low  prices,  and  thus  made  to  yield  quick  and 
profitable  returns,  rather  than  from  the  first  to  attempt  to  produce  wines 
of  high  grade  to  rival  those  of  the  more  celebrated  qualities  of  the  old 
world.    The  latter  is  believed,  with  our  new  vineyards,  comparatively 
new  varieties,  and  general  want  of  knowledge  and  experience  on  the  sub- 
ject, to  be  practically  impossible,  and  that  it  may  therefore  be  accepted 
im  a  general  rule  that  it  is  better  to  devote  all  possible  energy  to  the 
production  of  good,  healthy  table  wines  for  the  present,  and  wait  for  the 
:er  experience  this  will  afford  and  the  accession  of  new  varieties  to 
to  the  production  of  wines  of  higher  grades. 
With  this  end  in  view  it  has  been  the  endeavor  in  the  preparation  of 
re\H)Tt  to  present  those  principles  of  vineyard  and  cellar  manage- 
:,  as  may  be  sipplied,  with  the  greatest  measure  of  economy  and  the 
gi      est  probability  of  yielding  profitable  results.    It  is  hoped  that  this 

rt  will  be  completed  and  ready  for  publication  early  in  February 
t. 

MANUFACTUBE  OP  SUGAR  FROM  SORGHUM. 

Congress  at  its  last  session  appropriated  the  sum  of  $25,000  for  ex- 
es of  machinery  and  apparatus,  labor,  &c.,  to  continue  experiments 
manufacture  of  sugar  from  sorghum  and  other  sugar-producing 
B,  the  appropriation  to  be  made  immediately  ^yailable,     My  pred- 
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ecessor  had  parchased  the  machinery  and  other  apparatus,  appointed 
several  additional  chemists,  and  made  contracts  with  parties  r  ling 
near  the  city  to  raise  the  sorghum  cane  for  experiment.  Upon  a  m- 
ing  the  duties  of  the  office  I  found  growing  135  acres  of  sorghum  <  3, 
consisting  of  52  varieties.  One  of  the  fauns  on  which  this  cane  1 
been  planted  was  within  the  city  limits,  the  other  two  were  located  i 
distance  beyond  the  boundary.  Having  engaged  the  services  of  an 
expert  in  sugar-making,  who  had  been  highly  recommended  for  the  posi- 
tion, operations  were  commenced  at  the  mill  on  September  26,  and  con- 
tinned  with  slight  interruptions  until  the  latter  part  of  October,  at  whicli 
time  the  supply  of  cane  became  exhausted.  Forty-two  acres  of  the  13£ 
planted  in  sorghum  were  overtaken  by  the  frost  before  sufficiently  ripe 
for  use,  and  the  crop  was  so  badly  damaged  as  to  be  regarded  as  unfit 
for  experiment. 

The  following  condensed  statement  gives  the  results  of  the  operations 
for  the  season: 

Statement  shawmg  amount  of  sorghum  cane  raised^  amount  manufactured  into  sugar  am 

sirup,  and  to  cost  of  raising  and  manufacturing, 

Acresof  cane  passed  through  crushing-mill 93.( 

Yield  of  canejper  acre  in  pounds 4,903 

Pounds  of  cane  crushed 458,444 

Oallons  of  juice  obtained^after  defecation 26,794 

Pounds  of  sirup  obtained 34,985 

Gallons  of  sirup  obtained 2,977 

Pounds  of  sugar  obtained 165 

The  expenses  of  raising  the  cane  were  as  follows: 

Rent  of  land 11,854  OC 

Labor  and  superintendence # 3, 474  2S 

Tools  and  implements 347  ir 

Hire  of  teams  and  hauling  cane  to  mill 914  1( 

Total 6,589  il 

Expense  of  converting  the  cane  raised  into  sirup  and  sugar: 

Paid  for  labor  and  running  mill $1)342  11 

Coal  and  wood - 325  4.': 

Total 1,667  51 

Of  the  simp  made  there  has  been  sold  2,328  gallons,  at  33  cents  pei 
gallon,  and  the  money  covered  into  the  Treasury. 

TEA  CULTUBE. 

At  the  last  session  of  Congress  an  item  was  included  in  the  agricult 
ural  appropriation  bill  providing  $10,000  for  experiments  in  connectioi 
with  the  culture  and  manufacture  of  tea. 

On  entering  upon,  the  duties  of  my  office  as  Commissioner,  I  insti 
tuted  a  careful  examination  of  the  condition  of  this  enterprise  botl 
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Ananoially  and  economically.     The  disposition  of  the  appropriation  I 
found  to  be  as  follows : 

Bnnreying - $225  00 

Pomituw , 116  00 

Ironsafe 365  00 

Wigo&  and  harness 252  00 

Sikries,  Iftbor,  and  expense  aocoont 3,377  11 

TWal 4,335  11 

In  order  to  ascertain  the  precise  condition  and  value  of  the  experiment 
being  carried  on  in  South  Carolina,  I  directed,  on  July  9,  Mr.  William 
Saunders,  the  horticulturist  of  the  department,  to*  proceed  to  Summer- 
ville  and  to  examine  the  premises  and  report  upon  the  work.    His  state- 
ment, which  will  be  found  in  full  in  Appendix  B,  sets  forth  that  the  200 
acres  of  land  selected  for  the  experiment  are  most  of  them  covered  with 
a  heavy  forest  growth,  the  soil  being  "poor,  hungry  sand,^  of  a  charac- 
ter "to  support  only  the  scantiest  kind  of  vegetation."    Of  this,  about 
15  acres  had  been  cleared  and  was  under  a  primitive  cultivation.    On 
these  acres  operations  were  commenced  in  January  last;  a  space  was 
prepared  for  sowing  the  tea  seed,  and  preparation  was  made  for  cover- 
ing the  plants,  which  when  young  suffer  severely  on  being  exposed  to 
to  sun.    The  plants  were  growing  well  and  constituted  the  entire  tea 
crop  of  the  farm.    Mr.  Saunders  reported  that "  with  regard  to  the  future 
prospects  of  the  enterprise,  if  continued  in  the  line  of  the  present  scheme 
and  under  the  present  system,  it  may  be  said  that  there  is  not  much  room 
for  encouragement."    The  poverty  of  the  soil  and  the  character  of  the 
climate,  in  which  frosts  sometimes  occur,  seem  to  be  unfavorable  to  the 
production  of  strong,  highly -flavored  teas,  as  had  already  been  proved 
by  an  experiment  in  Mcintosh,  Ga. 

Aa  to  the  future  management  of  the  tea  farm  [says  Mr.  Saunders],  following  the  con- 
Tiction  that  no  experiment  which  can  be  made  in  the  culture  of  tea  at  this  place  will 
▼irraut  a  continuation  of  the  undertaking,  it  may  be  suggested  that  expenses  be  cut 
down  to  the  lowest  ligures  admissible ;  that  all  operations  of  clearing  the  ground  of 
stamps  and  trees  be  stopped  at  once ;  that  until  further  notice  the  mule  team  be  em- 
pioyed  in  deep  plowing,  harrowing,  and  putting  in  thorough  condition  for  planting 
•boat  6  acres  of  the  best  portion  of  the  cleared  land,  which  can  be  used  for  the  forma- 
tion of  a  nursery  of  tea  plants  if  desired;  that  the  expensive  superiutcudence  be  modi- 
fied, 80  that  $300  per  month  will  not  be  i)aid  for  the  management  of  $60  worth  of  labor 
duing  the  same  x>eriod  of  time,  as  at  present,  and  that  all  labor  cease,  except  so  much 
M  may  be  found  necessary  to  look  after  the  young  plants. 

Acting  on  this  advice,  I  have  disposed  of  all  the  animals  except  one 

;  have  removed  a  large  portion  of  the  outfit  to  Washington,  and 

tove  employed  one  person,  whose  duty  it  is  to  look  after  the  growing 

ts,  of  which  a  few  thousand  have  been  distributed  by  the  depart- 

.    In  concluding  his  report,  Mr.  Saunders  says: 

In  a  general  way  it  may  be  stat<3d  that  since  July  1,  1880,  $15,000  have  been  appro- 
by  Congress  for  the  encouragement  of  tea  culture.     So  far  as  is  visible  to  the 
observer,  the  only  practical,  palpable  result  of  expenditures  from  this  fund 
I       x>  be  found  and  what  has  been  done  on  this  farm. 
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OONTAGIOUS  DISEASES  OF  DOMESTIOATED  ANIMALS. 

On  assuming  control  ot  the  Department  of  Agriculture  I  found 
my  predecessor  had  provided  for  a  continuation  of  the  investigatii 
contagious  diseases  of  domesticated  animals  by  assigning  to  duty  t 
previously  employed  and  the  appointment  of  an  additional  numb 
veterinary  surgeons.  This  additional  force  seems  to  have  been  i 
necessary  by  the  increased  duties  imposed  by  Congress  in  makin 
appropriation  for  the  purpose  of  determining  the  extent  to  whi< 
disease  known  as  contagious  pleuro-pneumonia  exists  in  the  S 
heretofore  reported  as  infected  with  the  malady.  Agents  for  this 
pose  had  been  appointed  in  the  following-named  States :  New  "5 
New  Jersey,  Pennsylvania,  and  Maryland.  Two  surgeons  had 
appointed  in  New  Jersey,  one  of  whom  had  been  directed  to  i 
examinations  also  in  Delaware. 

The  agent  in  Maryland  had  been  directed  to  extend  his  investiga 
into  the  District  of  Columbia,  and  such  counties  on  the  eastern  be 
of  Virginia  as  he  might  be  able  to  visit.  As  these  agents  were  eng 
in  an  active  prosecution  of  the  investigation,  it  was  thought  hei 
continue  them  until  the  work  was  completed,  or  at  least  until  sati 
tory  evidence  was  obtained  as  to  the  prevalence  or  non-existenc 
this  destructive  disease  in  the  territory  above  named. 

Notwithstanding  the  many  disadvantages  under  which  these  ag 
have  labored,  being  without  either  State  or  governmental  authorit; 
making  inspections,  their  reports  indicate  the  existence  of  conta^ 
pleuro-pneumonia  among  cattle  in  the  above-named  States  and  ii 
District  of  Columbia.  While  but  comparatively  few  acute  cases  oi 
disease  were  discovered,  many  chronic  cases  and  numbers  of  iufc 
stables,  premises,  &c.,  were  found  in  a  majority  of  the  localities  vis 

The  reports  of  these  veterinary  surgeons  will  be  submitted  in  d 
hereafter. 

In  addition  to  further  experiments  for  the  purpose  of  more  accun 
determiniDg  the  nature  of  the  diseases  known  as  swine  plague  and 
cholera,  Dr.  D.E.  Salmon  had  been  instructed  to  institute  and  carrj 
as  thorough  an  inquiry  as  possible  into  the  nature  and  peculiar  ch{ 
teristics  of  the  fatal  disease  among  cattle  known  as  Spanish  fever, 
inquiry  was  regarded  as  necessary  for  the  purpose  of  more  defin 
determining  the  nature  of  the  virus  or  infecting  principle  of  the  dis 
— ^the  part  of  the  body  in  which  this  virus  multiplies,  and  the  ma 
in  which  it  is  excreted  and  conveyed  to  healthy  animals. 

To  properly  understand  this  disease  it  would  seem  necessary  toli 
how  an  animal,  apparently  healthy,  can  be  the  means  of  so  widely 
seminating  so  fatal  a  malady,  and  why  those  actually  affected  wi 
in  its  most  destructive  type  ai^e  unable  to  transmit  it  to  other  anir 

Another  equally  important  point  to  be  determined  is,  as  to  bow 
virus  of  this  disease  can  become  acclimated  and  resist  a  temper? 
much  lower  than  was  formerly  possible,  and  to  what  extent  this  i 
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mation  may  continaey  and  consequently  what  danger  there  may  be  of 
the  Northern  States  becoming  permanently  infected  in  the  future. 
These  points  once  clearly  and  definitely  established,  much  more  effective 
neasores  for  the  prevention  of  tl^  disease  may  be  devised  than  are  now 
possible. 

The  past  season  has  been  rather  an  unfavorable  one  for  the  success- 
ful prosecution  of  this  investigation,  owing  to  the  fact  that  the  disease 
has  prevailed  to  a  much  less  extent  than  in  former  yeais.    Dr.  Salmon 
has,  however,  made  some  important  discoveries  in  regard  to  the  trans- 
mission of  the  malady,  having  already  successfully  inoculated  several 
He  is  still  engaged  on  this  branch  of  his  work,  and  as  soon  as  the  results 
of  his  experiments  are  more  definitely  determined,  a  detailed  report  of 
his  investigation  will  be  transmitted  for  the  consideration  of  Congress. 
Dr.  H.  J.  Detmers  was  instructed  to  continue  his  experiments  with 
the  disease  known  as  swine  plague,  with  special  reference  to  ascertain- 
ing what  agents  seem  to  offer  the  best  results  when  used  as  prophy- 
lactics.   He  was  advised  to  put  to  9.  practical  test,  on  a  large  scale,  the 
mbjects  selected  for  experiment.    By  studying  the  disease  in  large 
herds,  and  watching  closely  the  effects  of  the  agents  used,  it  was  thought 
that  a  cheap,  simple,  and  eflicient  preventive  of  this  destructive  disease 
Blight  be  discovered  and  a  lasting  benefit  thus  conferred  on  the  farming 
community  and  the  nation  generally.    A  full  report  of  the  results  of 
his  experiments  will  be  submitted  hereafter. 

In  addition  to  the  above-named  diseases,  which  require  still  further 
experiments  to  definitely  determine  all  their  peculiar  characteristics, 
there  are  many  other  destructive  contagious  maladies  which,  as  yet, 
have  received  no  consideration  at  the  hands  of  this  department. 

The  most  important,  because  the  most  fatal  and  destructive,  of  these 
diseases  is  that  of  anthrax  or  charbon.    Many  classes  of  our  domesti- 
cated animals  are  subject  to  this  disease,  and  perhaps  the  annual  losses 
fiom  this  malady  are  heavier  than  from  any  other  single  disease  now 
prevalent  among  our  farm  animals.    While  the  investigations  referred 
to  were  going  on  in  tliis  country.  Dr.  Lyman,  a  veterinary  surgeon  who 
had  been  employed  for  that  purpose,  was  pursuing  his  investigations 
in  England  with  regard  to  the  alleged  existence  of  pleuropneumonia 
and  foot  and  mouth  disease  among  cattle  landed  in  that  country  from 
the  United  States.    He  was  accompanied  by  Professor  Whitney,  the 
aeoomplished  microscopist,  and  the  results  of  his  scientific  inquiry  and 
of  his  conferences  with  the  privy  council  are  interesting  and  valuable. 
He  was  instructed  by  my  predecessor  to  continue  the  investigations 
mdertaken  by  the  department  in  England,  the  previous  year.    In  an 
interview  with  the  privy  council  Dr.  Lyman  requested  that  an  examtna- 
tkm  of  portions  of  diseased  lun^^cs  taken  from  the  cattle  condemned  last 
year  might  be  made  by  the  veterinary  surgeon  of  the  council  and  him- 
aelf  unitedly,  at  the  same  time  assuring  them  that  no  pleuropneumonia 
luid  been  found  West,  and  that  this  department  Lad  employed  compe- 


24  EEPOET  OP  THE   COMMISSIONER  OP  AGBICULTUHE. 

tent  ofOicers  to  inspect  all  suspected  districts  along  the  Atlantic  coast. 
As  the  result  of  the  examination,  the  British  veterinary  surgeon,  Dr, 
Brown,  expressed  the  opinion  that  there  need  be  no  occasion  for  alarm 
in  the  future  with  regard  to  condemning  cattle,  and  that  "if  the  United 
States  was  entirely  free  from  pleuro-pneumonia  no  condemnations  would 
be  made  upon  lungs  presenting  the  appearances  only  of  those  that  were 
condemned  last  year."  It  appears  that  out  of  32,000  animals  imported 
into  English  ports,  outside  of  Liverpool,  In  six  months  ending  June  25, 
1881,  only  35  had  been  condemned  even  under  the  suspicion  of  having 
contagious  pleuro-pneumonia.    And  Dr.  Lyman  remarks  that — 

As  a  result  of  my  conference  with  the  authorities  of  Great  Britain  upon  this  subject, 
I  think  it  may  safely  be  stated  that  the  impressions  which  they  held  regarding  the 
health,  in  this  respect,  of  our  western  herds,  have  been  materiaUy  changed,  and  that 
lungs,  having  a  certain  appearance,  heretofore  condemned  as  being  of  contagious 
pleuro-pneumonia,  will  not  be  so  considered  in  the  future. 

Between  January  1  and  May  31, 1881,  large  numbers  of  American 
cattle  landing  at  London,  Liverpool,  and  Glasgow  were  considered  as 
having  foot-and-mouth  disease.  Oareful  investigation  shows  that  the 
disease,  if  it  existed,  was  caused  by  infection  communicated  to  the  cat- 
tle after  they  were  shipped  from  American  ports,  and  is  to  be  attribu- 
ted to  exposure  to  the  virus  imported  into  England  from  France,  and 
spread  abroad  from  Deptford  market,  where  it  was  first  discovered.  It 
is  considered  possible  that  the  disease  may  be  imparted  to  American 
cattle  by  the  use  of  the  head-ropes,  which  are  often  taken  from  diseased 
European  animals  and  used  on  board  American  vessels  employed  in  the 
cattle  trade,  and  also  by  taking  on  board  these  vessels  articles  for  ship- 
ment from  wharves  where  diseased  cattle  have  been  landed.  If  this 
theory  is  true,  legislation  wiU  be  required  to  remedy  the  evil.  Dr.  Ly- 
man reports  that  during  his  stay  in  Great  Britain  no  diseased  hogs 
were  landed  from  the  United  States.  He  quotes  from  the  report  of  the 
veterinary  department  of  the  privy  council  for  the  year  1879  a  statement 
showing  that  out  of  279  portions  of  swine  flesh  taken  from  American 
hogs  that  had  been  condemned  and  slaughtered  on  account  of  swine 
fever,  only  three  were  found  to  contain  living  trichinsB.  The  British 
report,  after  giving  as  a  reason  why  the  direct  importation  of  American 
pork  was  not  prohibited,  that  '^such  a  measure  would  have  damaged 
the  trade  without  producing  any  satisfactory  results,"  continues :  "Be- 
sides, trichinosis  among  swine  is  known  to  exist  in  Germany,  and  it 
probably  exists  in  other  exporting  countries,  so  that  nothing  short  of 
prohibition  of  swine  flesh  in  all  forms  from  all  foreign  sources  would 
have  been  eflFectual.'^  "Inr  view  of  the  recent  total  embargo  placed  by 
some  of  the  foreign  governments  upon  the  imports  of  our  hog  products 
on  account  of  the  alleged  existence  in  them  of  trichinsB,"  it  is  recom- 
mended that  measures  be  taken  to  ascertain  more  definitely  what  per- 
centage of  American  hogs  are  thus  diseased,  the  geographical  distribu- 
tion of  the  disease  in  this  country,  and  all  other  information  which  may 
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■id  in  devising  «uch  meaus  as  shall  decrease  to  a  miniraam  their  ^st- 
otce  ia  American  pork  prodacte. 

With  regard  to  the  transportation  of  cattle  to  the  European  markets, 
I  ui  happy  to  say  that  American  cattle,  shipped  from  Americui  porta, 
"uTive  at  their  destination  with  fewer  hmiseo  and  in  better  condition 
generally  than  do  those  from  some  of  the  neighboring  European  ports." 

The  losses  of  cattle  on  ship-board  from  January  1  to  September  30, 
1S80,  exceeded  5  per  cent.  In  the  corresponding  months  of  1S81  the 
kiBBes  were  about  2^  per  cent. 

STIOAB  FBOM  BEETS. 

Under  the  act  of  Gongreas  appropriating  910,000  "for  the  contmua* 
tion  of  experiments  ia  connection  with  the  manufacture  of  sugar  from 
beets,  and  for  the  cultivation  of  beets  for  that  purpose,"  my  predecessor 
contracted  for  improved  English  and  French  implements  for  cultivating 
the  beet,  which  were  to  be  loaned  to  the  Delaware  Beet  Sugar  Company, 
tt  Wilmington,  Del.  I  have  carried  out  the  agreement  made  by  him, 
■nd  in  addition  thereto  have  contracted  for  a  large  quantity  of  selected 
teed  of  the  sngar  beet  for  distribution  to  those  persons  who  shall  agree 
to  grcnr  the  beet  for  sngar-making  purposes. 

DISBUBSma  OFFIOB. 

Tba  following  table  exhibits  in'  a  condensed  form  the  appropriations 
made  by  Congress  for  this  department,  the  disbursements  and  unex- 
pended balance  for  the  fiscal  year  ending  June  30, 1881: 


Ot^eot  of  ippropriaUun. 

AmoDst 
uppropriHled 

AmoQut  dlB- 

e»p^ld°" 

*«.ioO 

s 

11,  *» 

Is 

i;  000  00 

5000  oe 
1.000  00 

ilooo  vo 

i.smai 
'ioMOO 

T,BUO  00 
IS,  363  M 

1,6M« 

Very  respectfully, 


GEO.  E.  LOEING, 

Commissioner  of  Agriculture. 


Hon.  Geo.  6.  LoRiKGy 

Commissioner  of  Agriculture: 

Sir  :  In  accordance  with  your  verbal  roqnest,  we  herewith  suhmit  to  you,  in  art- 
yance  of  our  final  report  upon  the  general  subject  of  locating  artesian  wells  upon  tlie 
arid  plains  of  the  West,  a  brief  report  upon  the  experimental  well  which  is  now  beiug 
bored  near  Fort  Lyon,  Colo.,  under  the  auspices  of  the  Agricultural  Department. 

At  the  time  of  our  visit  there,  September  1,  of  the  present  year,  the  boring  had 
reached  a  depth  of  658  feet,  and  the  work  was  still  in  progress.  No  water  was  flowing 
fh>m  the  bottom  of  the  boring  then,  but  the  superintendent  in  charge  of  the  work  re- 
ported to  us  a  constant  flow  of  water  at  the  surface,  and  as  coming  from  a  point  in  the 
Doring  430  feet  beneath,  at  the  rate  of  3  gallons  per  hour.  This  amount  is  too  small 
to  be  regarded  as  of  any  practical  importance,  and  the  boring  may,  therefore,  be  re- 
garded as  thus  far  an  onsuccessfnl  one. 

After  a  somewhat  careful  investigation  of  the  geology  of  that  vicinity,  we  reached 
the  conclusion  that  even  if  the  boring  were  to  be  continued  until  the  granitic  or  un- 
stratified  rocks  are  reached  (which  would  probably  be  within  less  than  1,000  feet  be- 
neath the  lowest  point  which  the  drill  had  reached  at  the  time  of  our  visit),  it  is  veiy 
probable  that  a  plentiful  supply  of  water  will  not  be  obtained  then.  Our  reasons  for 
this  opinion  are  explained  in  the  following  remarks. 

In  our  final  report  we  shall  discuss  the  dips  of  the  strata  within  the  region  which 
we  examined  daring  the  past  summer,  togetner  with  their  lithological  characteristics, 
as  those  questions  are  found  to  bear  upon  the  probabilities  or  other wit^  of  obtaining 
water  by  means  of  artesian  borings.  Anticipating  briefly  a  portion  of  this  discussion, 
we  may  remark,  that  while  pursuing  our  investigations  in  the  valley  of  Arkansas  River, 
in  which  valley  the  boring  in  question  has  been  located,  we  ascertained  to  our  satis- 
faction that  fh>m  a  short  distance  east  of  the  town  of  Pueblo  to  the  eastern  boundary 
of  Colarado  that  river  runs  upon  a  gentle  anticlinal  axis ;  that  is,  while  the  surface  of 
the  region  adjacent  to  the  river  viQley  slopes  towards  the  river  upon  both  sides,  the 
strata  which  underlie  the  surface  dip  away  from  the  river  both  northward  and  south- 
ward. There  is  also  a  general  eastwardly  dip  of  the  same  strata,  which  we  ascer- 
tainc^d  to  coincide  almost  exactly  with  the  slope  of  the  stream,  which  slope  is  esti- 
mated at  some  six  or  eight  feet  to  the  mile,  but  the  dip  of  the  strata  is  not  ouite  bo 
uniform  as  the  slope  of  the  stream ;  that  is,  there  are  very  gentle  nemd  broad  undu- 
lations of  the  strata,  which  bring,  for  example,  certnfn  readily  recognizable  layers  a 
little  above  the  level  of  the  stream  at  some  places,  and  at  others  passing  them  a  little 
beneath  it. 

Now,  we  find  that  the  boring  near  Fort  Lyon  has  been  located  upon  one  of  those 
gentle  rises  of  the  strata,  which  has  brought  to  view  in  the  bank»  of  tlie  river  there 
the  certain  layers  referred  to,  which,  in  their  extension,  are  beneath  the  level  of  the 
river  above  that  locality,  and  which  also  pasH  beneath  the  level  of  the  river  a  few 
miles  below  it.  According  to  theHc  determinations,  there  is  a  slight  di))  of  the  strata 
in  all  directions  away  from  the  neighborhood  in  which  the  boring  is  located,  of  which 
dips  the  whole  series  of  stratified  rocks,  the  deeper  as  well  as  those  which  are  visible, 
which  underlie  that  locality,  doulitless  part.ake. 

Applying  the  well-known  theory  of  ortesiam  wells  to  the  condition  of  the  strata  iu 
the  neighl>orhood  of  Fort  Lyon,  as  we  have  explained  it,  an  unfavorable  result  may 
be  reasonably  expected  from  the  boring  now  being  prosecuted  there. 

If  that  region  were  a  humid  instead  of  an  arid  one,  and  the  earth  there  was  satu- 
rated with  water,  as  it  is  in  humid  regions,  it  is  believed  that  the  unfavorable  dips  of 
the  strata  which  have  been  refom'd  to  are  so  slight  that  a  fair  supply  of  water  might 
possibly  rise  to  the  surface  in  th«  boring  near  Fort  Lyons  by  menus  of  the  general 
favorable  dip  to  the  eastward,  which  all  the  strata  have  been  sho^Ti  to  have  in  the 
region  of  the  Arkansas  Valley.    But  it  is  believed  that  iii  so  dry  a  region  borings  are 
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lively  to  prove  really  saccessf ul  only  in  the  most  favorable  localities  as  to  dip  and 
chiiaoter  of  strata. 

We  ascertained  that  the  boring  near  Fort  Lyon  had  been  begnn  npon  the  Colorado 
ormiddle  group  of  Cretaceous  strata  near  its  base,  the  valley  there  ueing  excavated 
out  of  the  upper  portion.  The  drill  had  passed  through  the  remainder  of  this  gronp ; 
then  througii  the  Dakota  or  lower  group  of  the  Cretaceous  series ;  then  through  the 
Jnrusic  series,  and  into  the  Triassic. 

In  consequence  of  the  destruction  or  disarrangement  of  a  large  portion  of  the  core 
which  had  bei'u  brought  out  of  the  boring  by  means  of  the  diamond  drill  before  our 
trriTsl,  we  were  not  able  to  study  fully  the  fine  section  of  the  strata  which  had  been 
pierced  by  the  drill  which  that  core  would  have  presented  if  it  had  been  carefully 
pTMerred. 

By  examination  of  the  portions  of  the  core  that  were  preserved  in  connection  with 
tlw  Btatemeuts  fumislied  us  by  the  superintendent  in  charge  of  the  ^ork,  we  assigned 
to  etch  group  of  strata  that  had  been  pierced  by  the  drill  the  thickness  expressed  by 
tbe  fSallowing  figures : 

Feet 
i  OoloTBdo  group,  Cretaceous i. 100 

I  Dakota  gronp,  Cretaceous 300 

SLJortflsio 250 

lltiaasio 28 

Hie  drill  had  passed  into  the  Triassio  group  of  strata  only  about  28  feet,  and  it  is 
kopwn  that  much  more  of  that  group  yet  remains  to  be  pierced.  The  foregoing  meas- 
maiaitt  indicate  that  the  several  groups  of  strata,  whicn  have  been  passed  through  by 
the  drill,  are  considerably  thinner  than  they  are  where  they  are  upturned  against  the 
btMof  the  Becky  Mountains,  about  100  miles  to  the  westward.  This  fact  indicates 
thit  all  the  groups  of  strata  oeneath  that  portion  of  the  great  plains  will  be  found  to 
grow  thinner  to  the  eastward  fh>m  the  mountains ;  and  that  therefbre  the  whole  aeries 
«f  fliatified  rooks  which  exist  there  may  be  pierced  by  boring  a  oonsideraBle  distance 
•■I  npon  the  plains  at  a  much  less  depth  than  they  would  be  nearer  the  mountains 
wh&n  the  aggregate  thickness  of  those  strata,  as  seen,  where  they  are  upturned 
ifl^Bst  the  mountains,  is  very  ereat. 

We  infer  firom  this  also  that  the  Triassio  group  in  which  the  drill. is  now  working  in 
Ike  bod^g,  near  Fort  Lyon,  is  there  probably  not  more  than  1,000  feet  thick,  and 
that  it  may  be  considerably  less. 

II  the  iMse  of  the  mountains  the  Triassio  strata  rest  directly  upon  the  granitie  or 
■iwrtniifiiid  rooks,  and  they  probably  do  the  same  beneath  Fort  Lyon.  If  so,  the 
toi  of  the  Triassio  and  of  tne  whole  aeries  of  stratified  rocks  which  exist  there  will 
henached  by  not  exceeding  1,000  feet  more  ef  boring.  We  also  think  it  is  barely 
fOMlble  that  water  may  rise  to  the  surface  in  that  boring,  when  the  base  of  all  the 
atntified  rooks  there  is  reached  by  the  drill,  but,  as  before  explained,  we  believe  such 
i  *"«ilt  to  be  very  doubtful. 

are  olearly  of  the  opinion  that  in  any  case  it  will  be  useless  to  continue  the 
g  into  the  non-stratihed  rocks. 

ee  yoo  have  expressed  a  wish  that  we  should  be  explicit  in  the  expression  of  our 
d  upon  this  subject,  we  may  add  that  believing  the  conditions  of  the  strata  which 
ddie  the  surfiEice  in  the  vicinity  of  Fort  Lyon  to  be  unfavorable  to  success  in  ob- 
k  ■ati8fa<gory  flow  of  water  from  the  boring  uow  in  progress  there,  a  permanent 
w...ujuance  ox  the  work  at  any  time  would  be  justifiable. 
mi      ologists,  however,  we  would  much  prefer  to  have  the  work  continued  and  the 
„  the  drill  carefully  preserved  until  the  non-stratified  rocks  are  reached.     We 
beg  to  improve  this  and  every  opportunity  to  recommend  the  use  of  the  core<driIl 
iJ  lotare  borings  that  may  be  made  under  your  direction,  because  the  preserved 
lof  BQch  borings  will  give  us  a  knowledge  of  the  geological  structure  beneath  the 
B  of  the  great  plains  that  can  be  obtained  in  no  other  way. 
Lave  constantly  declined  any  communication  or  correspondence  with  any  and 
niB  interested  in  weU-boring  machinery  of  any  kind,  and  we  make  the  above 
ndation  wholly  in  the  interests  of  geological  science. 
V       '  rcseuectfully  submitted. 

C.  A.  WHITE, 
SAMUEL  AUGHEY, 
Cofnmissionera  far  locating  Artesian  WelU  upon  Arid  and  Wattte  Landa, 

gniXGTON,  D.  C,  Soveinber  9,  IHril. 
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B. 

Hon.  George  B.  Loring, 

Commisaioner  of  Agriculture : 

Sir  :  In  accordance  with  your  letter  of  July  9,  instructing  me  to  proceed  to  _ 
merville,  S.  C,  for  the  purpose  of  examining  and  reporting  upon  the  condition  ^^ 
prospecte  of  the  government  tea  garden,  investigate  as  to  its  affri cultural,  finanoi^ 
and  general  condition,  the  property  of  the  government  connected  with  it,  the  erpeX** 
of  continuing  it  upon  the  present  basis,  the  progress  of  the  culture  hitherto  made,  ti^ 
futuve  prospects  of  the  enterprise,  and  make  a  thorough  examini^tion  of  the  whO" 
matter,  I  have  the  honor  to  submit  the  following  report : 

Leaving  Washington  on  the  morning  of  July  12, 1  reached  Charleston  on  the  foKDOon 
of  the  13th,  too  late  for  the  morning  trains  to  Summerville ;  that  station  was  not 
reached  until  evening. 

,  Earlv  on  the  moning  of  the  14th  I  proceeded  to  the  farm  and  spent  the  day,  as  also 
the  following  day,  inspecting  the  property. 

The  land  leased  by  the  department  consists  of  200  acres,  most  of  which  is  coveied 
with  a  heavy  forest  growth  which  may  be  cleared  and  fitted  for  plowing  at  an  expense 
Of  from  |50  to  |100  per  acre.  I  understood  Mr.  Jackson  (the  superintendent)  to  tay 
that  the  lowest  bid  he  had  received  for  clearing  the  forest  growth  was  $80  "per  aoze. 

A  portion  of  the  estate,  immediately  surrounding  the  ruins  of  the  old  mansion,  wbb 
comparatively  cleared,  scattering  stumps  and  trees  only  bein^  lefb.  The  removid  of 
these  and  other  dSbris  nas  been  neai^ly  completed  over  something  like  15  acres,  all  of 
which  is  nearly  ready  for  the  plow ;  and,  indeed,  with  the  exception  of  4  or  5  acres, 
has  been  plowed  this  spring,  and  most  of  it  sown  with  cow-pea,  to  be  turned  under 
as  a  fertilizer. 

The  soil  is  a  poor,  hungry  sand.  Some  portions  of  the  tract  might  be  olasted  as  a 
poor,  sandy  loam  (as  some  appearance  of  loam  may  be  detected  in  it),  but  it  ia  of  a 
character  to  support  only  the  scantiest  kind  of  vegetation. 

A  course  of  ameliorative  culture,  including  manuring,  would  be  required  befoxe 
attempting  to  procure  reasonably  satisfactory  crops  of  even  such  annual  maturing 
plants  as  are  usually  grown  in  that  climate;  but  for  permanent  ligneous  plants,  sneS 
as  the  tea  plant,  a  much  more  thorough  preparation  than  that  conveyed  above  would 
be  essentisuly  necessary,  including  deep  plowing  and  cross-plowing,  followed  In  eaoh 
furrow  by  a  deep  subsoiling,  to  prepare  a  proper  physical  or  mechanical  condition  of 
soil  for  the  free  ramification  of  roots. 

With  regard  to  the  progress  of  the  work,  operations  were  commenced  during  Janu- 
ary of  this  year.  The  first  object  was  to  prepare  a  space  to  sow  the  tea  seeda  as  soon 
as  they  arrived,  and  prepare  shading  material  to  cover  them,  as  the  young  plants 
suffer  severely  when  exposed  to  the  sun. 

The  shading  here  is  accomplished  by  using  clapboards  laid  closely  together  upon  a 
frame-work  elevated  about  18  inch|)s  abuve  tne  surface  of  the  ground. 

The  seeds  were  sown  as  soon  as  they  arrived,  and  they  have  germinated  very  satis- 
factorily, and  will  furnish  plants  for  many  acres.  These  are  uie  only  tea  plants  on 
thefiekrm. 

Acting  under  instructions  received  from  the  department,  the  superintendent  has 
marked  out  a  straight  road  60  feet  in  width,  which  courses  through  the  center  of  the 
cleared  ground,  crossing  an  old  artificial  lake,  which  is  bordered  by  trees  and  low 
vegetation,  and  which  x>osse8sc8  a  considerable  degree  of  rural  bear^y.  The  crossing 
over  the  lake  is  prox^osed  to  be  efl:ected  by  an  iron  bridge.  This  is  to  be  substituted 
for  the  present  road,  which  gracefully  follows  the  curving  outline  of  the  lake  at  about 
30  feet  from  the  straight  roa^l  now  in  course  of  formation. 

The  ruins  of  the  old  mansion  comprise  a  larf;o  quantity  of  broken  bricks  and  old 
mortar.  This  is  now  being  removed  and  used  for  making  the  above-mentioned  road. 
The  instructions  to  the  flui)orint<indent  called  for  the  complete  clearing  out  of  this  old 
material,  so  that  a  ground  plan  of  the  old  house  could  be  secured  with  a  view  to 
restoring  the  building. 

This  brief  description  shows  the  condition  of  the  farm,  the  general  character  of  the 
soil,  and  the  prognjss  made  in  the  culture  of  the  to&  plant. 

With  regard  to  the  future  prospects  of  the  enterprise,  if  continued  in  the  line  of  the 
present  scheme  and  under  the  i^reseiit  system,  it  may  oe  said  that  there  is  not  much 
room  for  encouragemout. 

A  few  remarks  relative  to  the  position  of  tea  culture  in  America,  as  at  present  under- 
stood, may  assist  us  in  arrivinpj  at  an  intelligent  view  of  the  matter.  For  the  past 
twenty  years  the  department  h}i8  annually  distributed  a  number  of  t^a  plants,  in  vary- 
ing quantities  of  fiom  10,000  to  50,000  plants  yeariy,  the  object  in  view  being  to  intro- 
duce the  plant  to  the  notice  of  farmers  and  planters,  so  that  they  could  familiarize 
themselves  with  its  characteristics  and  its  adaptability  to  climates  and  localities ;  also, 
that  experiments  might  be  made  with  the  leaves  in  the  preparation  of  a.n  article  for 
domestic  use. 

In  many  instances  this  was  so  satisfactory  as  to  encourage  furtlier  plantings,  so  that 
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11  plantations  of  one-fonrth  of  an  acre  and  upwards  in  extent  were  here  and 

.« to  be  found.     Many  of  the  samples  of  tea  prepared  in  a  domestic  way  were  pro- 

!«id  to  be  very  good,  and  the  department  for  the  past  twelve  years  or  more  nas 

tly  been  the  recipient  of  teas  which  were  creditably  mannfactnred,  and  other- 

wDfiidered  commendable.    In  the  latter  part  of  the  year  1879,  Mr.  J.  Jackson,  the 

'nt  superintendent  of  the  tea  farm  at  Snnmierville,  who  had  been  for  many  years 

d  in  the  manufacture  of  tea  in  British  India,  beine  in  the  United  States  on  a 

;  tour,  had  his  attention  called  to  the  efforts  of  the  department  in  the  introduc- 

.  »a  this  industry ;  and  looking  over  the  matter  he  concluded  to  purchase  one  of 

1     est  of  these  inci^^ient  te&  plantations,  situated  in  Oeorgia,  for  the  purpose  of 

1         experiments  in  the  manufacture  of  tea.    His  first  effort  at  the  manufacture 

r«o  u««de  m  the  spring  of  last  year  (1880),  and  the  resulib  was  deemed  oncouraffing ; 

uplM  of  his  teas  were  received  by  the  department  where  they  were  exhibited  and 

Nted;  but  while  the  manufacture  and  appearance  of  the  teas  were  commended  they 

ran  pronounced  to  be  deficient  in  ntrength. 

During  last  fall  and  winter  Mr.  Jackson  gave  special  attention  to  ttie  plants  in  the 

nt  of  pruning,  manuring,  &c.    In  consequence,  the  plants  made  a  most  satisfactory 

rth^  giving  five  crops  of  leaves,  which  allowed  Mr.  Jackson  a  fair  opportunity  to 

cost  of  manufacture,  which  has  convinced  him  that  teas  may  be  placed  on  the 

b  at  a  cost  not  exceeding  twenty-five  cents  per  pound.    This  crop  nas  also  been 

I  by  experts,  and  their  opinion  again  shows  tnat  the  teas  are  deficient  in  strengith. 

Au     i  20  pounds  of  this  crop  was  sent  to  the  dei>artment^  from  whence  it  was  dis- 

»i  for  testing  as  samples  of  American  tea.    It  is  therefore  evident  that  the  great 

)f  these  tea«  is  lack  of  strength. 

established  fact  that  the  strength  of  teas  depends  upon  the  climate  where 

MMMiH  is  grown.    The  warmest  tea  climates  produce  the  strongest  teas. 

i     1  nroduced  in  localities  where  frosts  occur  are  always  pronounced  to  be  weaker 

B  which  are  produced  in  localities  where  the  thermometer  never  reaches  to  the 

point.    This  is  well  understood  in  all  tea-growing  countries,  and  it  certainly 

V       .^t  be  wise  to  ignore  the  fact  in  making  .experiments  in  this  country. 

position  may  be  considered  as  fairly  represented  as  follows :  Having  eyerynrea- 
■n  w  conclude  that  the  locality  near  Mcintosh,  Ga.,  is  too  fair  north  for  the  produo- 
» of  teas  which  possess  sufficient  of  strength  and  pungency  to  command  the  best 
or  even  profitable  prices,  it  is  therefore  oonsidered  proper  to  try  the  experiment 
nlle,  S.  C,  which  is  one  aQd  a  half  depe^  further  north! 
»w«««  unfortunate  it  may  be,  it  is  cleadv  evident  that  the  tea  experiments  must 
e  in  a  more  southern  latitude.    The  wate  of  Florida  may  be  looked  upon  as 
ng  the  most  favorable  conditions,  anV  if  the  experiments  are  to  be  proceeded 
^^perations  should  be  transferred  to  that  State  witnout  delay. 
M.  wond  the  property  of  the  department,  as  per  abstract  furnished  me,  all  well  cared 
B.    In  addition,  I  found  a  saddle-horse  for  the  superintendent,  and  several  other  items 
'  recent  purchase. 

Is  to  the  future  management  of  the  tea  farm,  following  the  conviction  that  no 
eriment  which  can  be  made  in  the  culture  of  tea  at  this  place  will  warrant  a  con- 
lation  of  the  undertaking,  it  may  be  suggested  that  expenses  be  cut  down  to  the 
•t  figure  admissible ;  that  all  operations  of  clearing  ground  of  stumps  and  trees 
^mopped  at  once ;  that,  until  further  notice,  a  mule  team  be  employed  in  deep  plow- 
harrowing,  and  putting  in  thorough  condition  for  planting  about  6  acres  of  the 
Mxrtion  of  the  cleared  land,  which  can  be  used  for  the  formation  of  a  nursery  of 
-  ifJants,  if  desired ;  that  the  expensive  superintendence  be  modified  so  that|300  per 
th,  will  not  be  paid  for  the  management  of  $60  worth  of  labor  during  the  same  period 
I,  as  at  present,  and  that  all  lahoT  cease,  except  so  much  as  may  be  found  neces- 
-j  look  arter  the  young  plants. 

\  matter  of  finance,  the  accounts  in  the  office  of  the  disbursing  clerk  of  the 
luent  can  be  referred  to  at  any  time  for  details. 

neral  way,  it  may  be  stated  that  since  July  1,  1880,  $15,000  have  been  appro- 

j y  Congress  for  encouragement  of  tea  culture.    So  far  as  is  visible  to  the  ordi- 

observor,  the  only  practical,  palpable  result  of  expenditures  from  this  fund  is 

to  be  fonnd  and  what  has  been  done  on  this  farm.    The  only  building  on  the 

p       .  is  a  small  shed-looking  house,  which  is  used  as  an  office.    There  is  no  stable 

I  es ;  the  luules  and  the  horse  are  kept  in  a  rented  stable  at  Sommerville, 

•  uujes  from  the  farm. 

/exy  respectfully,  your  obedient  servant, 

WILLIAM  SAUNDERS, 
Superintendent  of  Qardens,  #-0. 
TOX,  D.  C,  July  19,  1881. 
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CONTAGIOUS  PLEURO-PNEUMONIA  AND  FOOT-AND-MOUTH  DISEASE. 


Fourth  Report  op  Chas.  P.  Lyman,  F.  R.  C.  Y.  8. 


Hon.  Geo.  B.  Lorino, 

Commissioner  of  Jgriculture : 

Sir  :  Congress,  at  its  last  session,  appropriated  the  snm  of  $15,000  for  the  pnxpoae  of 
enabling  tbe  Department  of  Agriculture  to  ascertain,  as  accurately  as  possible,  all 
facts  in  relation  to  tbe  existence  of  contagious  pleurb-pneumonia  among  cattle  in  the 
United  Stat-es.    For  tbis  purpose  tbere  were  appointed,  in  March  lastj  seyeral  yeteii- 
nariaus  of  experience  with  this  disease,  who  were  located  at  various  points  throaghoat 
the  entire  infected  region  and  directed  to  collect  all  information  which  should  enabld 
them  to  point  out  the  exact  location  of  all  herds  of  cattle  within  a  certain  prescribed 
district,  for  each  one,  that  might  be  affected  with  the  disease.  They  were  also  ordered  to 
report  the  g^eneral  drift  of  the  movement  of  cattle  within  such  district,  so  that^  in  ease 
evidence  might  be  found  that  such  animals  were  being  collected  for  shipment,  or  were 
being  shipped  out  from  the  district,  early  knowledge  of  the  fact,  together  with  infbr- 
mation  relating  to  their  probable  destination,  might  at  once  be  communicated  to  tlds 
department.    Much  of  this  work  has  been  accomplished,  and  the  result  of  their  Invee- 
ti^ations  will  be  found  detailed  in  the  accompanying  reports  which  I  have  the  honor 
ot  presenting  to  you  herewith. 

WhUe  in  this  way  it  was  thought  that  statistics  of  value  as  to  the  number  of  diseased 
animals  and  the  distribution  of  the  malady  over  the  infected  area  might  be  gained, 
it  was  well  understood  that  the  reports  would  not,  in  the  nature  of  the  circumstances 
under  which  the  data  must  necessarily  be  ooUecteid,  be  anything  more  than  approxi- 
mations of  the  truth,  and  as  such,  simply,  they  are  offered,  with  the  hope  and  in  the 
conviction  that  they  will  prove  to  be  of  service  to  any  who  may  desire  to  make  oom* 
nutations  which  shall  show  the  probable  number  of  cattle  that  would  have  to  be  paid 
for  in  case  '^  stamping  out''  with  remuneration  was  decided  upon  as  a  means  of  ridding 
our  country  of  this  foreign  disease.  And,  further,  it  was  thought  that  it  would  ahow 
what  became  of  dangerous  cattle,  more  especially  of  the  calves  m)m  such  districts,  for, 
within  the  past  year,  much  has  been  vei^'^  properly  said  and  written  as  to  the  danger 
of  transplanting  this  disease  into  the  great  herds  of  the  West  by  means  of  a  trade  to 
them  of  Eastern-bred  calves,  a  danger  which  it  seemed  to  be  of  great  importance  to 
have  accurate  knowledge  concerning,  that  restrictive  measures,  were  they  found  to  be 
necessary,  might  at  once  be  undertflkken.  While  the  examinations  by  these  inspectors 
are  more  thorough  than  any  heretofore  made  by  the  government,  still  I  must  confess 
to  a  disappointment;  for  when  it  is  borne  in  mind  that  whatever  inspections  are 
made,  whatever  advice  concerning  the  disposition  of  diseii-sed  and  infected  animals  is 
followed,  that,  in  fact,  whatever  knowledge  of  any  kind  regarding  the  absolute  condi- 
tion of  these  herds  was  to  be  had  only  by  and  through  the  court«sy  of  the  cattle  own- 
ers themselves,  many  of  whom,  1  am  sorry  to  say,  have  thrown  unexpected  obstacles 
in  the  way,  it  will  be  seen  that  the  reports  cannot  be  as  full  and  complete  as  the  neces- 
sity demands.  These  remarks  do  not  apply,  however,  to  the  States  of  Penusvlvania 
and  New  Jersey,  where  the  secretary  of  the  State  board  of  agriculture,  Hon.  Thos.  J. 
Edge,  in  the  former,  and  fbe  secretary  of  the  State  board  of  health,  E.  M.  Hunt,  M.  D., 
in  the  latter,  have  rendered  such  cheerful  and  powerful  assistance  that  the  reports 
from  these  two  States  Hhould  be  looked  upon  as  being  more  than  approximately  correct. 

From  the  honorable  the  Commissioner  of  Agriculture  I  received  in  May  last  iAie  fol- 
lowing instnictions: 

"  You  will,  on  or  about  the  10th  day  of  June,  proximo,  take  passage  for  Great  Brit- 
ain, and  having  arrived  there  you  will  continue  your  investigations  undertaken  for 
the  Departnieut  of  Agriculture,  in  England,  last  Hcason.  These  examinations  may  be 
pursued  by  you  during  tbe  summer  months  or  sueh  a  part  thereof  as  may  be  found  nec- 
essary, at  such  port  or  ports  of  Great  Britain  as  the  circumstances  cxising  from  time  to 
time  mav  seem  to  demand. 

**  It  will  be  well  if  you  can  persuade  the  veterinarians  employed  by  the  Government 
of  Great  Britain  to  join  you  in  making  a  thorough  examination  of  any  animals,  or 
lungs  thereof,  aiTiviug  from  the  United  States  that  may  appear  to  them  to  show  symp- 
toms or  lesioqs  of  contagious  pleuro-pnenmonia,  with  a  view  to  the  settlement,  if  pos- 
sible, of  the  i)reHent  coute8t<'(l  questi*)?)  a«  to  wht?ther  the  aiuiuals  now  so  freely  con- 
demned by  tln»in  as  showing  the  presence  of  this  disease  really  do  have  it,  or  if  the 
lesions  of  some  other  disease  have  been  mistaken  for  it,  as  is  fihown  by  the  result  of 
your  own  examination  of  the  lungs  of  animals  that  were  pronounced  by  the  British 
Ikuthorities  to  be  unmistakably  affected  by  plouro-pneumonia  contagiosa. 
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"Ab  a  part  also  of  your  duties  jon  will,  so  far  as  possible,  examine  in  a  proper  man- 
ner the  nogs  arriving  in  Great  Britain  iVom  the  United  States  during  your  stay  there, 
wiUi  a  Tidw  of  ascertaining  to  how  great  an  extent  they  are  diseased,  or  are  infected 
vith  trichin®. 

'Too  will  also  investigate,  so  far  as  possible  and  as  circumstances  may  seem  to  de- 
Bttnd,  the  qnestion  of  the  existence  of  any  other  contagious  diseases  that  may  be 
eot  or  alleged  to  be  present  among  any  animals  arriving  in  Great  Britain  from  this 
wniiitry." 
'n  accordance  with  these  instructions,  I  have  the  honor  to  report  that  npon  June 
anived  in  London,  and  the  next  day  called  upon  the  Right  Hon.  Mr.  Mundella, 
» ice-President  of  the  Privy  Council,  to  whom  I  presents  my  credentials  and  stated 
tfe  objects  of  my  mission.     He  said  that  the  matter  seemed  to  him  to  be  of  great  im- 
portance, and  that  it  had  best  Ije  laid  at  once  before  the  Lord  President  of  the  Council, 
■od  for  this  purpose  he  appointed  so  early  a  time  as  one  o'clock  the  following  Monday, 
JimeS7. 

At  tb6  hour  dc^signated,  in  company  with  his  excellency  Minister  Lowell  and  Dr. 
Whitnev,  pathologist,  I  proceedoa  to  the  Privy  Council  Office,  where  we  were  re- 
wtved  by  the  Lonl  President,  Earl  Spencer,  the  Vice-President,  the  Ri^ht  Hon.  Mr. 
Mundella,  the  secretary,  Mr.  PeeL  and  the  Veterinarian-in-Chief,  Protessor  Brown. 
Kr.  Lowell  introduced  us  and  brieny  stated  the  object  of  our  visit,  saying  that,  as  the 
Mfticular  rt^quest  we  had  to  make  to  the  Council  had  been  reduced  to  writing,  with 
lis  kwdsbip's  permission  he  would  proceed  to  read  it.  Dr.  Whitney  then  read  the  fol- 
lowing  paper: 

"Mt  Lord  Spencer  and  Gentlemen:  We  have  ventured  to  ask  this  conference  of 
yon  to-day  in  order  to  call  your  special  attention  to  this,  the  third  re]>ort  npon  conta- 
fioaspleiiro-pneunionia,  recently  issued  by  the  Department  of  Agriculture  of  tbe  United 
States,  and  to  the  fact  that  the  conclusions  arrived  at  therein  are  at  variance  with 
tboio  of  your  inspectors. 

''In  oraer  that  a  more  thorough  understanding  of  this  difference  of  opinion  may  be 
naehed,  we  respectfully  ask  that  the  question  may  be  reconsidered. 

''For  this  purpost?  npecimens  of  conaemned  lungs,  upon  which  this  report  is  based 
kave  been  brought  to  London,  and  we  respectfully  ask  leave  to  submit  them  to 
JOB,  or  to  experts  selected  by  you,  at  any  time  and  place  that  may  be  most  con- 
venieiit.    And  we  further  hope  that  you  will  allow  us,  together  with  these  same  gen- 
tlemen, to  examine  the  lungs  of  any  Western  cattle  now  coming  to  Great  Britain  from 
tbeportsof  Boston  or  Portland,  which  may  be  coudcnmed  bv  your  inspectors  as  affected 
witneontagious  pleuro-pneamouia.    As  the  Government  of  the  United  St<ates  have  un- 
tertaken  to  carry  out  measures  which  must  eventually  result  in  the  extermination  of 
the  disease,  and  hope  before  long  to  be  able  to  show  a  country  entirely  free  from  this 
•eonrge,  it  is  of  the  utmost  importance  that  the  finer  appearances  of  the  disease  should 
be  clearly  recognized ;  for  even  after  the  country  is  entirely  free  it  is  very  possible  that 
bogs  may  be  lound  from  time  to  time,  similar  to  those  condemned  last  summer,  that 
fRsent  grossly  the  appearance  hitherto  ascribed  to  contagious  pleuroipneumonia,  but 
vhirh,  in  reality,  result  from  chronic  inflammatory  processes  entirely  unconnected 
«       ontagion.  And  these  appearances,  unless  the  authority  of  precedent  is  corrected, 
.M.  canse  insurmountable  restrictions  to  be  imposed." 
jrollowing  the  rea<ling  of  this  paper,  questions  were  asked  by  his  Lordship  and  other 
aembers  of  the  council  present,  which  developed  the  fact  that  the  Dej)artmont  of 
A^calture  had  already  CHtablished  throughout  the  infected  district  a  corps  of  in- 
^aetors,  all  of  them  veterinarians  of  experience  with  pleuro-pneumonia,  whose  duty 
llwas  to  know  and  report  to  their  department  the  location  and  numbers  of  diseased 
tods,  their  movements,  and  tbe  movement  of  all  calves  from  among  them  ;  that  Mr. 
Il McLean,  M.  R.  C.  V.  S.,  had,  in  its  interest,  traveled  extensively  through  the  West, 
ting  all  of  the  Iowa,  Missouri,  and  Illinois  herds,  among  which  it  was  at  one  time 
ited,  by  irresponsible  persons,  that  the  disease  had  been  introduced  by  eastern 
m;  that  he  had  visited  all  of  the  large  stock  yards  from  Kansas  City  to  Chicago, 
of  the  large  feeding  stables  in  and  about  the  larger  cities  of  the  West,  and  cer- 
«ither  isolated  herds ;  in  fact,  that  all  intimations  coming  to  the  knowledge  of  the 
rtinent  which  seeme<l  to  iudifcate  in  any  way  that  phMiro-]meuni(»nia  might  have 
wdfltence  in  the  West  or  anywhere  outside  of  the  known  infecti^d  district,  nad  been 
wonld  continue  to  be  thorouglj  iuvcstigatod.     As  yet  no  such  disease  had  been 
;  in  the  event  of  its  making  its  appearance  in  any  new  locality,  most  certainly 
— *9»rtment  wonld  have  and  make  pulilic  early  and  positive  information  concern- 
That  I  could,  as  a  result  of  these  examinations,  together  with  much  reliable 
Hon  gleaned  from  other  sources,  most  emphatically  state  that  pleuro-pmeu- 
jmd  uo  existence  in  the  West,  or  along  certain  lines  of  rail  leading  to  Boston 
land,  or  in  or  about  these  ports,  nor  did  I  think  it  possible  that  calves  frona 
herds  conld  go  West  without  the  fact  being  known  to  inspectors  of  the  de- 

lAv^ilty  both  onr  requests  were  very  cordially  granted  |  the  truest  ion  was  order64 
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reopened  and  the  Vetcrinarian-in-Chief  was  directed  to  examine,  with  ns,  both  thei^ 
cimens  of  last  summer's  condemnation  that  we  had  brought  with  as,  and  th«  Inngf  ^^f 
any  of  the  designated  animals  that  might  be  condemned  daring  oar  stay  inthfttooiEXi- 
try. 

On  June  28  we  called  by  appointment  upon  Professor  Brown  with  speoiiiieiu  from 
aU  of  the  lungs  that  were  condmned  for  pleuro-pneumonia  at  Liverpoolj  dming  no/ 
stay  there  last  summer.*    These  were  carefnUy  examined  by  Profeasor  Brown,  irho 
said  that  before  giving  an  opinion  he  should  very  much  prefer  that  the  whole  patiio- 
logical  part  of  the  question  should  be  gone  into  by  Professor  Yeo,  pathologist  i^  King^i 
College,  and  that  he  would  arrange  that  we  meet  the  professor  for  this  poipose  uaooo 
as  possible. 

As  a  result  of  this  desire,  on  July  7  we  visited  King's  College^  where  we  met  Vn- 
fessor  Yeo,  who,  after  a  rather  hurried  examination  of  the  specimens,  said  he  would 
not  absolutely  sa^  that  these  changes  were  due  to  contagious  pleuro-pnenmonift;  he 
could  ouly  do  so  in  any  case  after  seeing  the  fresh  specimen,  as  he  considered  it  im- 
{)ossible  to  make  an  absolute  diagnosis  without  noting  carefully  the  entire  leLation  of 
the  diseased  portions  of  lung  to  tne  healthy  tissues  oft^e  same  oi]gan.  He  was  niOux 
inclined  to  tne  belief  that  there  is  no  change  resulting  in  the  lungs  of  cattle,  from 
either  an  acute  or  chronic  inflammation,  which  may  not  be,  so  far  as  its  appeannoeo 
under  the  microscope  are  concerned,  duplicated  by  the  action  of  the  disease  imown  as 
contagious  pleuro-pneumonia. 

The  only  positive  thing  that  he  did  state  in  relation  to  the  specimens  was  that  he 
considered  the  changes  snown  in  them  to  be  the  result  of  a  disease  of  at  least  two  to 
three  months^  standing.  Unfortunately  for  us  during  the  whole  of  our  stay,  which 
was  until  the  16th  of  August,  no  condemnations  for  pleuro-pneumonia  were  made, 
therefore  we  could  not  furnish  to  Professor  Yeo  the  £resh  specimens  d^nanded,  and 
the  matter,  so  far  as  he  was  concerned,  ended  here. 

Before  we  left,  Professor  Brown  assured  me  that  he  did  not  think  there  need  be  any 
occasion  for  alarm  in  the  future :  that  if  our  country  waa  entirdp  free  from  pUmnhpmtm' 
moniaj  no  condemnations  would  be  made  upon  lungs  presenting  the  appearances  only 
of  those  that  were  condemned  in  my  presence  last  year. 

The  following  tabulated  statement  contains  the  particulars  of  all  of  the  condemna- 
tions of  American  animals  for  pleuro-pneumonia  that  have  been  made  in  Great  Britain 
this  year,  so  far  as  I  am  informed.  If  others  are  to  be  added  they  have  arrived  tliere 
since  August  16 : 


Name  of  steamship. 


Milanese 

Greece 

Utopian 

Schfeswiff 

AssTrian  Monarch 

Bochester 

Australia 

City  of  Bristol.... 

Minnesota 

France 

Sumatra 

Edinburgh 

Devon  


From  port  of— 


Boston..... 
New  York 
New  York 
New  York 
New  York 

Boston 

New  York 
New  York 
Boston  — 
New  York 
Boston.... 

Boston 

New  York 


To  port  of— 


London.. 
London.. 
London . . 
London.. 
London.. 
London.. 
London . . 
Liverpool 
Liverpool 
London . . 
London.. 
London . . 
Bristol... 


Date 
landed. 


188L 
Jan.  4 
Jan.  12 
Jan.  18 
Jan.  16 
Jan.  10 
Jan.  28 
Jan.  29 
Feb.  1 
Feb.  4 
Feb.  9 
Feb.  27 
Apr.  15 
June 16 


Number 
oondenmed. 


4 
6 
8 
2 
13 
2 
1 
1 
1 
1 
1 
4 
1 


Making  a  total  of  37  animals  from  January  1,  1881. 

Of  these  there  were  condemned  in  London  from  New  York  23 ;  London  from  Boston, 
11 ;  Liverpool  from  New  York,  1 ;  Liverpool  from  Boston,  1 ;  Bristol  from  New  York,  1, 

There  were  landed  in  Liveri)oo],  from  January  1  to  August  12,  30,310  cattle,  from 
which  2  only  wore  condemned.  Exactly  what  number  were  landed  in  London  and 
at  other  British  ports  during  this  time,  I  have  as  yet  been  unable  to  ascertain ;  but 
during  the  six  mouths  ending  June  25, 1881,  there  were  landed  in  Great  Britain  from 
the  United  States  56,721  head.  This  would  make  at  all  the  other  ports  except  Liver- 
pool, during  the  six  months,  about  32,000  animals,  of  which  1  was  condemned  in  Bris- 
tol and  34  iu  Loudon,  as  suffering  from  contagious  pleuro>pneumonia. 

In  this  connection  I  feel  it  my  duty  to  report  to  you  as  a  result  of  my  two  seasons^ 
inspections  in  England,  that  wnile  the  governmental  examinations  at  Liverpool  are 
conducted  so  carefully  and  methodically  that  there  is  no  danger  of  a  wrong  crodit  be- 
ing given  for  a  case  of  disease  found,  there  is,  in  my  opinion,  every  chance  that  in 
London  a  diseased  lung  found  in  the  slaughter  houses  at  Deptford  foreign  ftnimalii 
market,  may  be  returned  as  coming  from  a  port  in  the  United  States  through  which 
the  animal  never  pa8se<l ;  or  even  that  an  animal  landed  there  from  France  or  other 
European  country,  the  lung  of  which  is  condemned  as  showing  lesions  of  pleuro-pneu- 

*  See  Senate  Ex.  Doc.  No.  5/  46th  Congress,  3d  session,  p.  9. 
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mooii,  may  be  returned  to  the  Privy  Council  O  Hco  as  coming  from  the  United  States, 

oriteMTML 
Ob  the  20th  of  July  lost,  in  the  course  of  a  conversation  on  this  point,  the  inspector 

•t  DjBptford  stated  to  me  that  his  method  for  detecting  pleuro-pneumonia  was  when 

be  did  not  diaenose  it  in  the  living  animal  (and  he  ac&owledged  that  his  acconuno- 

dationt  for  suon  examinations  were  inadequate)  to  have  all  the  lungs  reserved  and  after- 

waidi  examine  them  carefully,  and  when  a  nodule  of  any  kind  was  discovered  to  cut 
down  upon  and  examine  it  critically.  He  further  remarked  that  when  he  found  a  dis- 
ened  long  and  had  not  previously  condemned  the  animal,  there  icas  scarcely  any  mark 
ffm  ike  MfooM  by  whkk  aiseased  animal  could  be  identified.  When  asked  how  he  r^M)rted 
laeh  a  case  to  the  Privy  Council,  he  said  he  simply  reported  it  as  one  case  of  pleuro- 
poeiiiiionia.  To  the  further  question  as  to  what  country,  or  what  cargo  the  diseased 
•oimal  was  credited,  whenever  animals  from  two  or  three  different  countries  or  ports 
were  being  slaughtered  by  the  same  person  at  the  same  time,  as  was  very  often  the 
cats,  be  answers  that  he  never  had  any  difficulty  in  identifying  the  animal. 

As  a  result  of  my  conference  with  the  authorities  of  Great  Britain  upon  this  subject, 
I  think  it  may  safely  be  stated  that  the  impressions  which  they  held  regarding  the 
heahh.  in  this  respect,  of  our  Western  herds  nave  been  materially  changM,  and  that  ' 
Isngi  having  a  certain  appearance,  heretofore  condemned  as  being  that  of  contagious 
pleoro-pnenmonia,  will  not  be  so  considered  in  the  future. 

Still  the  fact  remains  that  we,  as  a  country,  are  not  free  from  this  disease,  that  it 
eontinues  its  ravages  to  some  extent  amon^  the  herds  in  a  narrow  strip  of  country  ex- 
tending from  about  New  York  City  to  and  including  the  District  of  Columbia,  and  the. 
district  about  Alexandria  in  Virginia,  and  that  so  long  as  this  state  of  affairs  is  allowed* 
to  exist  it  will  be  impossible  to  obtain  any  relief  whatever  from  the  present  burden- 
tome  lestxiotions  placed  upon  all  our  cattle  going  to  Great  Britain.  Nor  shall  we  in 
any  way  be  able  to  prevent  the  ultimate  spread  of  the  disease  to  our  Western  herds,  and 
tbeir  consequent  destruction,  unless  restrictive  measures  are  at  once  adopted. 

As  a  remedy  against  present  loss  and  future  danger  from  this  source,  I  cannot  do 
better  than  to  ask  your  conaideratien  of  my  recommendation  of  last  year,  viz :  Let 
empress  enact  such  measures,  and  authorize  such  an  execution  of  them,  as  shall  im- 
aediately  reetriot  the  movement  of  cattle  out  from  and  within  infected  districts,  and 
IB  time  eradicate  every  case  of  lung  plague. 

Inasmuch  as  there  are  at  present  two  veiy  important  questions,  both  of  them  having 
s  very  material  bearing  upon  the  methoos  to  be  adopted  for  ridding  a  country  of 
pleoro-pneumonia,  I  would  suggest  the  propriety  of  undertaking,  in  iMdition  to  the 
present  work  of  the  division,  a  plan  of  experimental  study  with  a  view  of  ascertaiu- 
injr: 

lit  Whether  pleuro-pneumonia  contagiosa  can  be  communicated  in  any  way  except 
bj  actual  contact  of  the  healthy  with  the  diseased  living  animal ;  and 

:M.  Whether  or  not  unprotected  animals  can  safely  be  introduced  into  a  stable  in 
vhich  the  disease  has  formerly  existed,  but  into  which  no  animal  but  those  that  have 
been  properly  inoculated  and  have  recovered  have  been  allowed  to  enter  for  some 
time,  and  in  which  it  is  known  that  the  disease  in  its  pure  form  has  not  existed  for  at 
least  six  months. 

There  is  very  much  that  might  be  said  upon  these  two  questions,  but  probably  the 
Matement  will  be  sufficient  here  that  high  English  authority,  including  that  of  the 
privy  council,  assert  an  uubelief  in  the  mediate  contagion  theory  of  spread,  while  other 
ud  perhaps  as  good  authority  both  in  England  and  in  the  United  States  say  that 
their  own  actual  experience  causes  them  to  hold  opinions  exactly  the  reverse. 

In  regard  to  the  second  proposition,  while  the  practice  of  preventive  inoculation  is 

br  no  means  new,  it  is  a  fact  that  recently  its  management  has  seemed  to  be  better 

erstood  in  some  ways,  and  the  results  of  its  systematic  practice  in  the  Netherlands 

in  certain  parts  of  Great  Britain,  as  well  as  upon  isolated  diseased  premises  within 

own  districts  seem  to  show  a  rather  easy  way  of  possibly  ridding  ourselves  of  the 

r^.  i     »eciariy  in  our  larger  infected  city  dairies.     While  such  eminent  authority 

c ».       a^  asserts  that  it  can  be  done,  the  fact  still  remains  that  no  country  has  as 

j«^  ik*  v*«is  way,  rid  itself  of  the  plague. 

FOOT-AND-MOUTH  DISEASE. 

Ill  January  of  this  year  the  Vett;rinar>'  Division  of  the  Department  of  Agriculture 

1        lotified  by  the  Veterinary  Department  of  the  Privy  Council  that  59  cattle  aflfected 

-  foot-and-mouth  disease  had  been  lan<led  at  DejUford  (London)  from  New  York 

—       >  steamship  France.    This  wamin.s;  was  followed  in  a  few  days  by  a  notification 

*t  the  same  place  2<>7  cattle  from  the  steamer  City  of  Liverpool,  from  New  York, 

-  been  similarly  condemned.    These  notifications  continued  to  arrive  at  frequent 

•••'%  all  of  them  relating  to  condenmations  made  at  Lonclon,  until  on  March  23, 

condemnation  of  1^71  cattle  from  the  steanisbi])  City  of  Liverjmol,  the  niani- 

-—u*  of  the  disease  among  our  animals  at  this  i)ort  stopped  as  suddenly  as  it  had 
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In  the  mean  time,  however,  notice  had  been  received  that  on  the  17th  of  March  the 
disease  had  been  found  at  Liverpool,  when,  on  that  day,  208  animals  from  Portland, 
by  ^e  iteamship  Lake  Bianitoba,  were  condemned  as  suffering  from  it.  From  this 
tune,  notably  on  May  11,  when  Oii  such  condemnations  were  nu&de  fh>m  the  cargo  oT 
the  Iowa,  from  Boston,  until  June  9,  notices  of  its  arrival  at  this  port  continued  to  be 
reoelved,  when  it  subsided  as  suddenly  as  it  had  done  at  London,  with  the  condemna- 
tion of  1S7  animals,  by  the  steamship  Istrian,  from  Boston.  BefDre  this  desired  end 
was  reached,  however,  notice  had  been  received  that  a  cargo  had  been  landed  at  Olas- 
irow  from  the  steamship  Phoanician,  from  Boston,  among  which  235  bullocks  Bofferlne 
mm  fbot^md-mouth  disease  had  been  condemned.  Here  its  appearance  began  and 
ended  with  the  landing  of  this  cargo. 

Immediatoly  upon  the  receipt  of  this  informlition.  means  were  undertaken  which  it 
was  hoped  and  supposed  would  lead  to  the  source  of  this  new  and  threatoning  danger. 
Carefm  inspections  of  animals  going  abroad  were  made  at  the  ports  of  debarkation; 
certain  cattle  that  had  been  condemned  upon  reaching  England  were  traced  to  the 
Eastom  yards  and  fit>m  thence  to  Chicago,  to  which  place  Mr.  McLean,  M.  B.  C.  V.  8., 
was  sent.  From  there  he  successfrilly  traced  them  on  to  other  stock  yards,  and  in  a  num- 
ber of  instances  even  into  the  stables  where  they  had  been  feeding  for  weeks:  notwith- 
standinff  i^  of  which^  no  indications  of  the  presence  of  the  disease  could  be  disoovered. 
This  being  the  unsatisfactory  stato  of  affair  at  the  time  it  was  determined  to  send  a 
representative  to  England  in  connection  with  the  pleuro-pneumonia  inquirr,  the 
aoded  instruction  was  given  me  as  already  detailed,  in  the  hope  that  some  solution 
of  the  problem  might  be  reached. 

Theraore,  upon  landing  in  Liverpool,  and  before  proceeding  to  London^  I  at  once 
visited  the  wharves  upon  the  Birkenhead  side  of  the  river,  upon  which  animals  from 
the  United  States  are  landed.  Here  I  found  but  ftw  cattle,  and  they  appeared  to  be 
in  a  perfectly  healthy  condition.  Great  precautions  had  been  taken  to  render  the 
buildings  and  premises  ftee  from  the  contagion  of  foot-and-mouth  disease ;  small  brick 
frimaces,  in  which  sulphur  had  been  burned,  were  placed  within  short  distances  of 
one  another  in  the  buildings ;  a  very  large  quantity  of  strong^ime-wash,  in  which,  I 
was  told,  had  been  disolved  20  per  cent,  of  crude  carbolic  acid,  had  been  used  upon 
all  the  walls  of  the  buildings,  both  inside  and  out ;  also  upon  all  runs,  fences,  out- 
buildings, &c.,  about  the  place,  small  boxes  had  been  arranged  into  which,  before 
being  allowed  to  leave  the  inclosed  premises,  all  men  that  had  neen  in  contact  in  any 
way  with  the  condemned  animals  were  obliged  to  go  and  receive  a  thorough  fumiga- 
tion. These  sanitary  and  preventive  measures  w«re  established  by  the  inspector, 
Mr.  Moore,  F.  B.  C.  Y.  8.,  and  were  carried  out  in  a  most  thorough  and  praiseworthy 
manner. 

As  no  disease  offering  opportunity  for  examinations  existed  here  at  this  time,  I 
decided  to  go  immediatoly  to  London  and  there  ask  permission  of  the  proper  authori- 
ties to  prosecute  my  investigations  upon  premises  under  their  control.  l>uring  the 
meeting  with  the  council  on  June  27,  to  which  I  have  referred  in  the  report  upon 
pleuro-pneumonia,  some  conversation  regarding  the  landing  of  foot-and-mouth  disme 
took  place,  and  in  answer  to  questions  put  to  me  by  Lord  Spencer  I  stoted  that  so  tu 
as  I  luew  and  beliovod,  and  tnat  much  time  and  effort  had  been  used  to  demonstrato 
the  truth,  the  disease  had  no  existence  among  the  animals  in  the  United  States.'  This, 
of  course,  surprised  them,  and  they  were  at  as  great  a  loss  as  myself  to  account  for  ita 
appearance,  and  immediately  offered  to  do  all  in  their  power  to  help  ascertain  the 
fads.  Afterwards  I  told  Professor  Brown  that  if  he  would  send  an  insi^ector  with  us, 
that  we  mig[ht  together  investigate  the  matter,  I  should  be  glad  to  have  him  do  so. 
This  proposition,  however,  he  failed  to  accept. 

At  the  Vetc^nary  Department  I  was  famished  a  list  of  the  names  and  dates  of  land- 
ing of  all  the  steamers  from  which  American  animals  had  been  condemned  as  suffer- 
ing fh>m  foot-and-mouth  disease  upon  arrival,  as  follows : 


'Stoat  of  Bteamihip. 


France 

City  of  Liverpool 
City  of  London... 

Soohester 

France 

FSnday 

Oreeoe 

Lake  Manitoba... 
City  of  Liverpool 

PaJeetine 

LakeNepigon — 

Iowa 

PhGBnician 

Istrian 


From  port  of— 


XOmh.  »—■■»»  «■■»<.! 


New  York . 
New  York , 
New  York . 
Boston .  k . . , 
Nfew  York . 
New  York , 
New  York . 
Portland . . 
New  York 

Boston 

Portland . . 

Boston 

Boston 

Boston 


To  port  of— 


London.. t 
London.... 
London... 
London... 
London... 
London..., 
London... 
Liverpool . 
London . . . 
Liverpool , 
Liverpool . 
Liverpool . 
GlasjEow . . 
Liverpool . 


Date  of 
landing. 


Nnmber 
oondemned. 


1881. 
Jan.  1 
Jan.  6 
JkxL  18 
Jan.  28 
Feb.  9 
Feb.  18 
Feb.  23 
Mar.  17 
Mar.  28 
Mar.  27 
Apr.  7 
MAyll 
May  31 
June  9 


50 
267 
12 
42 
SS 


SOS 

871 
186 
118 
694 
235 
18T 


1^T41 
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IcoDclnded  to  begin  this  investigation  by  calling  npon  the  owners,  or  those  repre- 
mtinr  the  Yarions  steamers  from  which  condemned  animals  had  been  landed.  At 
the  office  of  the  National  Line,  represented  in  the  above  list  by  the  France  and  Greece, 
tbe  statement  was  made  that  all  of  the  vessels  of  this  company  upon  arriving  at  the 
pott  of  London  with  oattle  transship  them  some  distance  down  the  rivet  on  to  a  tender, 
which  takes  them  from  there  to  Deptford.  Sometimes  this  change  is  made  in  the 
itnsiB;  at  others  the  transport  boat  goes  with  the  vessel  into  the  dock,  in  which  case 
there  unst  be  a  detention  of  at  least  one  tide.  Theee  transport  boats  are  provided  by 
the  London  General  Steam  Navigation  Company  nnder  contract  to  the  Veterinary 
DeiMtftment  of  the  Privy  Council ;  they  are  of  good  size,  and  there  is  never  more  than 
one  provided  at  a  time,  althonch  at  various  times  there  have  been  a  number  of  different 
ones  used.    It  is  understood  that  this  tender  is  thoroughly  disinfected  between  each 

STEAMSHIP  FRANCE — ^FIKST  DISEASED  CARGO. 

The  vessel  on  her  outward  trip  sailed  from  London  on  November  27,  1880,  having 
UDODg  her  cargo  manufactured  goods  only.  On  the  homeward  voyage  she  arrived  in 
London  January  1.  18dl.  The  animals  were  transshipped  without  delay,  and  although 
DO  one  on  board  nad  any  knowledge  of  the  existence  of  disease  among  them,  there 
were  condemned,  four  hours  after  landing  at  Deptford,  59  head  as  affected  with  foot- 
nd-fflouth  disease. 

BTEAMSmP  ERANCE— SECOND  DISEASED  CARGO. 

This  ship  sailed  again  from  London  January  7,  having  among  her  cargo  21  bales 
Mmtdlkia  wooL  2  bales  ^oat  skins,  11  bags  English  wool,  32  bales  of  skins  from  Bom- 
htgrt  16  oaaks  or  salted  skms  from  England,  50  bales  unwashed  Australian  and  200  bales 
miiiM  wooL  This  wool  was  stored  in  No  1  orlop  and  No.  5  steerage  deck  (she  also 
ctiried  two  bulls  and  eight  heifers,  consigned  to  the  ^*  American  Horse  Exchange, 
United,''  in  New  York,  when  upon  arrival,  January  21,  1881,  they  were  found  to  be 
aflietodwiUi  foot-and-mouth  disease  and  quarautined  for  90  days.)  On  her  return 
Idp  all  cattle  were  carried  on  the  main  deck.  She  arrived  in  London  aj^ain  on  Feb- 
naiy  9,  when  the  following  telegram  was  received  from  the  captain :  '*  France 
aniTed  at  12  o'clock ;  lost  18  cattle  on  the  voyage.''  She  was  not  docked  until  10 
o^elo^  next  morning.  Upon  the  examination  of  the  cattle  at  Deptford,  56  head 
o«Ddemiiedibrioot-aiid-moath  ~ 


STEAMSHIP  GREECE. 

I  Tfcasel  sailed  from  London  on  her  outward  trip  January  20, 1881,  having  among 

mTpy  1  bale  rabbit  skins,  30  bales  raw  skins,  23  bales  dry  English  skins,  and  50 

I  Rnssian  wool.    This  wool  was  stored  in  the  steerage  where  the  cattle  were  car- 

m  theretnm  voyage.    She  arrived  back  on  the  28d  of  February,  and  the  captain 

»hed:  "Arrived  at  2.45  p.  m.,  and  cattle  now  going  out."    Upon  being  exam- 

.«  Deptford  23  head  were  condemned  for  foot-and-mouth  disease. 

aose  these  vessels  dock  some  distance  down  tho  river,  it  is  believed  that  no  head- 

^  grsin-bags,  pails,  or  other  articles  used  about  the  cattle  during  the  voyage,  and 

m  are  all  landed  with  them  at  Deptford,  under  the  law,  are  reshipped,  as  the  ex- 

s  of  transportation  and  dockage  rates  would  bo  very  high.    The  cattle  fittings  are 

ained,  but  are  thoroughly  disinfected  after  ench  vovage.    No  live  cattle  nave 

-*       carried  as  stores.    The  presence  of  the  disease  had  never  been  "logged." 

,  visiting  agent  for  the  company,  was  very  sure  that  none  of  the  disease  in 

^jd  been  noticed  on  any  of  their  boats.    At  the  time  the  France  had  landed 

"diseased"  cargo,  he  had  gone  to  Deptford  to  see  the  cattle,  and  found 

».,  as  he  was  told,  with  foot-and-mouth  disease ;  that  they  were  sick  he  was 

*..     Just  afterward  (Febniary  2ii),  on  tho  arrival  of  the  Greece,  he  went  on 

k.Dd  made  a  careful  examination  of  the  animals  in  company  with  the  first  officer 

.  Pilling,  representing  the  consignee,  Mr.  Bell  (who  had  come  to  the  steamer 

ily  for  this  purpose),  and  the  head  cattleman.    As  a  result,  they  all  agreed  in 

.ncr  that  there  was  no  sickness  whatev^er  among  them. 

tain  Pierce,  of  the  Greeee,  said  that  he  did  not  notice  any  disease  among  tho  cat- 
«  this  voyace ;  it  is  his  habit  during  a  voyage  to  go  below  and  among  the  animals. 
ver  cattle  die  on  board  he  logs  the  fact ;  ho  has  never  logged  an  outbreak  of 
ds  because  he  lisi^  never  yet  had  one. 

.  next  calleil  upon  Messrs.  William  Ross  &  Co.,  agents  of  the  City  Line,  repre- 

*^  tht?  list  by  the  City  of  Liverpool  and  City  of  London.     These*  steamers  never 

ptfurd,  but  transship  their  cattle  in  precisely  the  same  manner  as  do  those  just 

STEAMPinP  CITY  OF  LIVKRPOOL — FIKST  DISEASED  CARGO. 

reesel  sailed  fnmi  London  on  the  outward  voyage  November  28, 1880, having 
her  cargo  5  bales  wool,  lb  tons  salted  hides,  and  19  bales  dry  skins.    On  the 
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homeward  voyage  she  arrlyed  in  London  January  6,  1881.  The  cattle  were  trant- 
Bhipped  at  onoe ;  of  these,  after  being  landed  at  Deptford,  267  head  were  condemned  as 
Bunering  from  foot-and-mouth  disease. 

STEAMSHIP  CITT  OF  UVSRPOOL— SECOND  DISEASED  CABGO. 

On  this  voyage  the  ship  sailed  from  London  February  11, 1881,  having  among  the 
cargo  22  tons  sfuted  hides  and  sMns,  5  bales  wool,  214  bales  '^  greasy"  wool  (probably 
Australian),  and  12  bales  skins. 

On  the  homeward  voyage  she  arrived  in  London  on  March  20,  when,  because  the 
steamer  had  not  been  telegraphed  from  Gravesend,  there  was  no  trancl(>ort  ready  to  re- 
ceive the  cattle,  she  therefore  docked  with  them  still  on  board,  and  it  was  not  until  the 
second  day  after  that  they  were  transshipped,  and  on  the  23d,  371  head  were  condemned 
OS  suffering  from  foot-and-mouth  disease. 

STEAMSHIP  CITY  OP  LONDON. 

This  vessel  on  her  outward  trip  sailed  from  London  December  11,  1880,  having  among 
her  cargo  35  tons  salted  hides,  4  tons  salted  skins,  and  2  tons  dry  skins.  On  the 
homeward  voyage  she  arrived  in  London  January  17,  1881,  where,  on  account  of  the 
state  of  the  tide,  and  to  save  time,  the  transport  accompanied  her  into  the  dock,  as  is 
very  often  done  under  such  circumstances.  This  caused  so  much  of  a  delay  that  the 
animals  were  not  examined  until  the  next  day,  at  which  time  12  head  were  condemned 
as  suffering  from  foot-and-mouth  disease. 

These  vessels  have  never  carried  any  live  stores,  nor  have  they,  so  far  as  known, 
ever  carried  back  to  America  any  head-ropes,  bags,  pails,  d&c,  that  had  been  in  the 
Deptford  lairages.  The  cattle  fittings  are  permanent,  thoroughly  disinfected  after 
each  voyage,  and  whenever  repairs  upon  them  are  needed  it  is  done  in  America,  and 
with  lumber  procured  there. 

We  next  saw  Messrs.  Adamson  &  Ronaldson,  who  made  the  following  statements 
regarding  steamers  under  their  control : 

6TEA3ISHIP  ROCHESTER. 

This  vessel,  on  her  outward  voyage,  sailed  from  London  on  December  8,  1880,  hav- 
ing among  her  cargo  131  bales  of  wool  (probably  Australian  unwashed).  On  her 
homeward  trip,  after  a  long  and  stormy  passage,  she  reached  London  January  28,  when, 
at  a  considerable  distance  down  the  river,  the  cattle  were  put  on  board  the  transport 
boat.  This  was  not  the  common  practice,  but  was  in  fact  the  only  time  she  had  not 
gone  alongside  at  Deptford  to  discharge.  Upon  being  examined,  ail  that  were  left  of 
the  original  shipment,  viz.,  42  head,  were  condemned  as  suffering  from  foot-and- 
mouth  disease.  Concerning  this  shipment  I  was  told  that  the  animals,  before  going 
on  board,  were  detained  on  the  railroad  four  days  over  time  by  snow-fftorms,  during 
which  thoy  were  probably  neither  fed  nor  watered.  Upon  reaching  Boston  they  wont 
immediately  on  board  ship;  seemed  very  tired  and  laid  down  at  once;  shortly  after, 
two  died ;  soon  they  commenced  dying  in  large  numbers,  and  the  carcasses  were  thrown 
overboard.  Owing  to  the  unprecedented  roughness  of  the  passage,  the  cattle  arrived 
very  much  bruised  and  exhausted,  and,  in  the  opinion  of  the  owners  of  the  vessel,  this 
was  the  only  cause  for  their  condemnation.  The  practice  of  the  steamers  of  this  line 
is  to  go  alongside  the  landing  stages  at  Deptford  and  discharge  the  cattle  direoty'sim- 
ply  because  it  is  convenient  for  them  to  do  so,  as  they  berth  at  the  Millwood  docks, 
which  are  just  across  the  river.  They  never  carry  any  live  stores,  and  the  cattle  fit- 
tings are  put  up  at  Boston,  and  when  repairs  are  necessary  they  are  made  there. 
When  asked  if  they  ever  carried  back  to  America  any  head-ropes,  bacs,  &c.,  from  tha 
premises  at  Deptford,  they  at  first  said  *^No,"but,  upon  looking  into  the  matter,  found 
tbat  the  steamer  Milanese,  saUiug  from  London  October  2, 1880,  the  steamer  Sumatra, 
sailing  from  London  June  16,  1881,  the  steamer  Housa,  sailing  from  London  June  27, 
1881,  had  done  so,  and  they  now  thought  it  more  than  possible  that  upon  other  ooca* 
sions  other  steamers  had  carried  to  Boston  bundles  of  such  ropes,  which  had  been 
brought  to  the  8hii)8  by  watermen^s  boats  directly  from  the  Deptford  lairages. 

STEAMSHIP  FARADAY. 

This  vessel  is  owned  by  the  Messrs.  Siemen  Bros.,  but  at  the  time  of  the  voyage  in 
question  was  chartered  to  Messrs.  Adamson  &  Ronaldson.  In  1878  she  waa  employed 
in  carrying  cattle;  later  she  was  engaged  in  laying  telegraphic  cable  and,  towards  the 
close  of  the  year  1879,  she  was  laid  up  in  Millwood  dock,  where  she  remained  empty 
for  more  than  a  year.  She  had  carried  live  stores  while  laying  cable,  but  not  whea 
engaged  on  these  other  voyages. 
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The  cattle  fittings  were  put  up  partly  while  she  was  in  Millwood  docks,  and  partly 
daring  the  outwiwd  voyage,  of  lumber  obtained  in  England ;  she  has  never  carried 
any  provender,  head-ropes,  paUs.  or  grain-bags.  This  vessel  on  her  outward  trip  sailed 
fioffl  London  in  November,  1880,  with  a  cargo  among  which  were  2,848  bales  of  Rus- 
MAn  wool  loaded  into  the  tanks,  at  the  bottom  of  the  vessel,  generally  used  for  storing 
the  cable.  The  combings  of  the  hatches  are  raised  about  4  leet  above  the  level  of  the 
docks,  80  that  it  was  thought  if  a  bale  had  been  broken  while  being  hoisted  out  the 
vod  would  have  fallen  back  into  the  tank,  and  not  have  been  scattered  over  any  of 
the  decks  upon  which  cattle  were  afterwards  carried.  €k>ing  into  New  York,  when  off 
Si&dj  HooiL  she  broke  her  propeller,  and  was  obliged  to  lav  up  in  Brooklyn  for  sev- 
oal  weeks  oefore  taking  on  board  her  live  cargo,  which  she  did  at  the  Henderson 
docki  in  New  York.  The  passage  home  was  a  very  long  one,  some  twenty-one  or 
twenty-two  days,  and  it  was  not  until  the  consignee  of  the  cattle,  Mr.  Bell,  or  his 
a^t,  went  on  board  the  ship  upon  her  arrival  home  that  there  was  tiiought  to  be  any 
dueaee  among  the  cattle;  he,  however,  discovered  it  then.  She  went  alongside  the 
landing  stage,  at  Deptford,  on  February  13.  and  discharged  her  cattle,  from  which 
were  condemned  339  head  as  suffering  m>m  toot-and-mou&  disease. 

8TKAMSHIP  LAKE  MANITOBA  AND  8.   S.  LAKE  NEPIGON. 

AKhough  the  representatives  of  the  Beaver  line,  to  which  both  these  steamers 
bdoBg,  were  personally  seen,  they,  for  their  own  reasons,  preferred  to  answer  my  ques- 
tions regarding  them  by  letter,  as  follows :  "  In  reply  to  vour  inquiries  as  to  cattle  bv 
the  above  steamers  from  Portland,  Me.,  arriving  here  on  tne  16th  March  and  7th  April, 
1881, 1  have  to  inform  you  that  208  head  were  landed  affected  with  foot-and-mouth 
disease  from  the  Lake  Manitoba,  and  113  head  from  the  Lake  Nepigon.  The  outward 
ctmes  by  each  steamer  were  the  usual  general  cargoes,  and  contained  no  hides,  skins, 
hesa-ropes,  pails,  dtc.  The  disease  did  not  develop  during  the  voyage  sufficiently  to 
cone  under  the  notice  of  the  captain  and  officers  of  the  steamers,  ana  no  entries  were 
■ade  in  the  log-book  respecting  it.  On  the  voyage  in  question  the  Lake  Manitoba 
lift  Portland  the  5th  of  March,  and  the  Lake  Nepigon  the  22d  of  the  same  month,  but 
had  no  live  stock  on  ship^  account  on  board.  Tne  shippers  of  the  cattle  were  Messrs. 
K.  Craig  Sl  Co.  and  D.  H.  Craig,  ex.  Lake  Manitoba;  Messrs.  R.  Craig  &  Co.  and  D. 
E  Craig,  ex.  Lake  Nepigon." 

CaOing  upon  Messrs.  George  Warren  Sl  Co.,  representatives  of  the  steamers  Pales- 
tine and  iowa,  I  received  the  following  information : 

STEAMSHIP  PALESTINE. 

The  steamer  left  Liverpool  on  her  outward  voyage  February  24,  having  among  her 

cirgo  4  casks  skins.    Altnough  there  was  no  mention  of  there  being  any  head-ropes, 

^^  on  iKMtfd.  I  was  assured  that  possibly  there  might  have  been  some,  as  they  often 

B  tliem.    On  the  homeward  voyage  she  left  Boston  March  12,  and  arrived  in  Liver- 

■— I  and  discharged  her  animals  bv  going  alongside  the  lauding  stage  (as  all  vessels 

I* '        iNnt)  on  the  27th  of  March,  when  186  head  were  condemned  as  suffering  from 

udiaease. 

STEAMSHIP  IOWA. 

*      I  veesel  on  her  outward  voyage  left  Liverpool  April  12,  havinp:  among  her  cargo 

retskins,  328  bags  hide  cuttings,  4  bundles  com-hagB  and  4  bundles  head-ropes  from 

iies  to  E.  Craig  ^  Co,,  83  coils  old  rope,  500  salted  hides,  21  bales  dry  hides,  and 

-       ▼'  re  wool.    She  left  Boston  on  the  homeward  trip  April  30,  at  noon,  with 

-•        shipped  ^y  Thomas  Crawford  &  Co.,  S.  W.  Clark,  C.  M.  Acer  &  Co. 

k^utlemen  remarked,  is  the  same  as  Craig),  R.  Craig  &.  Co.,  John  S.  Fra- 

— -  %/^^znlin,  F.  R.  Lingham,  and  T.  and  F.  Uttev.    The  first  disease,  said  by  oue 

eatuemen  to  be  foot-and-mouth,  was,  says  the  ship's  log,  noticed  at  8  a.  m. 

<vth  of  May,  among  animals  belonging  to  C.  M.  Acer  &,  Co.,  on  the  port  side  of 

iteerage ;  on  the  7th  of  May,  at  8  a.  m.,  the  same  trouble  was  showing  among 

J  the  forward  hatch,  belonging  to  R.  Craig  <&  Co. ;  on  the  9th,  at  4  a.  m.,  it 

corered  among  other  cattle  occupying  space  in  the  after  steerage,  forward 

main  deck,  and  starboard  aHey-way ;  on  the  10th,  at  4  a.  m.,  it  is  recorded 

ji-and-moutli  disease  is  still  spreading  amon^  the  cattle  all  over  the  main  deck, 

he  11th  of  May,  at  6  a.  m.,  at  which  time  tiiey  were  landed  in  Liverpool,  the 

i^  spread  throughout  the  ship,  and  694  head  were  condemned  as  being  affected 

Mise. 

«•  haa  never  carried  to  America  from  England  any  cattle,  calves,  sheep,  or 

er  do  any  vessels  of  this  line  carry  live  stores.    The  cattle  fittings  are  put 

ired  at  Boston. 
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STEAMSHIP  PHOSNICIAN. 

This  vessel  is  of  ibe  Allan  Lino,  and  of  that  division  of  it  having  its  headc|iuurti 
at  Glasgow.    From  the  firm  there  I  have  the  following  information  conceroing  her  r 
On  the  two  previous  voyages,  that  is,  since  the  )20th  of  September,  1880,  she  was 
employed  in  the  River  Plate  trade,  where  she  carried  no  cattle.    Upon  the  ontwar^ 
trip,  of  the  voyage  in  question,  she  had  simi)ly  the  ordinary  general  cargo,  not  having;' 
among  it  any  articles  tliat  could  with  reason  he  snpposed  to  have  been  in  any  way 
in  contact  with  diseased  animals  of  any  kind.    On  the  return  voyage  she  left  Bostoa 
at  1.45  p.  m.,  on  the  17th  of  May.    The  cattle,  239  head  in  all,  were  shipped  by  J.  Mc- 
Shane,  Jr.,  of  Montreal.   The  first  symptoms  of  sickness  amon  j^  them  were  noticed  three 
days  auer  the  vessel  had  left  port,  ''on  au  old  bull;''  f^om  him  the  infection  speedily 
spread  through  the  rest  of  the  cattle,  until,  upon  the  31st  of  May,  when  she  landed 
them  at  Glasgow,  235  head  were  condemned  as  suilering  i^m  foot-and-mouth  disease. 
Her  cattle  fittings  were  put  in  and  all  repaired  in  Boston.    She  did  not  cany  any  live 
stores,  nor  was  tnoro  anything  about  her  which  could  have  given  rise  to  the  disease. 
In  a  letter  on  the  subject  the  Messrs.  Allan  say,  ''We  are  satisfied  that  the  alhnent 
originated  with  the  old  bull,  and  was  brought  from  America ;  he,  however,  had  recov- 
ered before  the  end  of  the  voyage." 

Concerning  this  shipment,  I  had  learned  early  in  June,  from  the  Messrs.  Allan,  at 
Boston,  that  of  the  23U  animals  shipped  on  this  vessel  by  Mr.  McShane,  six  car*load8, 
consisting  of  103  head,  were  Canadian  cattle,  and  137  head  were  Western  States  aUen, 
These  stevra  wore  bought  of  Munroe,  of  Brighton  (Boston),  and  the  lot  was  mad^  upas 
follows: 

Thirty-head  lot,  averaging  1,331  pounds,  bought  of  R.  Strahom  &  Co.,  Chicago, 
May  7. 

Airty-seven  head,  of  a  lot  of  127  head,  averaging  1,302  pounds,  bought  of  R.  Stra- 
hom  &.  Co.,  Chicago,  May  7. 

Sixteen-head  lot,  averaging  1,400  pounds,  bought  of  R.  Strahom  &  Co,,  Chicago, 

Five  head,  of  a  lot  of  30  head,  averaging  1,224  pounds,  bought  of  Reynolds,  Enoch 
^  Co.,  Chicago,  May  7. 

Four  head,  of  a  lot  averaging  1,685  pounds,  bought  of  Robinson,  Chicago,  May  7. 

Forty-five  head,  of  a  lot  of  82  head,  averaging  1,329  pounds,  bought  of  Daly,  Miller 
Sl  Ca,  Saint  Louis,  May  G. 

Giving  the  total  of  137  animals,  making,  Mr.  Monroe  assured  me,  a  nice  straight  lot 
of  steers. 

I  afterwards  learned  that  Mr.  McShane  had  frequently  shipped  cattle  to  Liverpool 
during  the  existence  in  the  lairages  there  of  foot-and-mouth  disease,  and  I  was  told  by 
another  shipper,  who  has  had  more  or  less  to  do  with  him,  that  it  was  McShane's  prac- 
tice, as  well  as  that  of  nearly  all  exporters,  to  bring  back  and  use  their  old  head-ropes.* 

STKAMSHIP  ISTRIAN. 

I  am  indebted  to  Messrs.  Frederick  Leyland  <&  Co.,  the  owners  of  this  st-eamer,  for 
the  following  particulars:  She  left  Liverpool  on  the  outward  voyage  May  12,  having 
among  her  cargo  9  bales  wool  waste,  2  bales  hair,  3  casks  salted  skins,  350  bundles 
salted  calfskins,  272  coils  old  rope,  31  bales  wool,  11  casks  salted  skins,  868  wot  salted 
hides,  3  bundles  calf  skins,  and  259  b.'iles  wool.  On  the  homeward  voyage  she  left 
Boston  on  the  29th  of  May.  Although  the  log  makes  no  mention  of  any  disease  among 
the  cattle,  it  does  mention  in  several  instances  sickne-ss  and  death  among  the  sheep  on 
board,  whieh  i'act  caiTios  the  inference  that  had  anything  wrong  been  noticed  with 
the  cattle,  it,  too,  would  have  been  "logged."  She  dL^charged  the  cattle  in  Liverpool 
at  4.40  p.  m.,  June  9,  when  137  head  were  condemned  as  having  foot-and-mouth  dis- 
ease.   The  sheep  were  not  mentioned  as  being  altVcted. 

This  vessi^l,  as  well  as  others  of  this  line,  have  frequently  carried  back  head-ropes; 
they  are  brought  from  the  lairages  and  taken  charge  of  during  the  voyage  by  the  ser- 
vants of  the  owners  of  the  cattle  who  return  ujiou  the  steamers. 

The  shipi^ers  of  the  cattle  were  Messrs.  Swift  Bros.  &  Co.,  and  Messrs.  J.  and  C. 
Coughlin,  who  are  regularly  engaged  in  the  trade  between  Boston  and  Liverpool. 
AfterwardH,  in  an  interview  with  one  of  the  Messrs.  Coughlin,  I  learned  that  their 
practice  was  to  collect  their  head-ropes  in  the  lairages  and  resliip  them  for  use  in 
America,  and  that  he  would  rather  use  a  new  rope  wii^h  ever>'  animal  than  have  this 
disease  appear  among  them,  and  lie  thought  othershipi)ers  entertained  the  same  views. 


*. Tames  MeSliane,  jr.,  sliijiped  cattle  from  Boston  to  Liverpool  as  follows;  January 
27,  177  head,  on  tho  Pembroke;  I'Vbruary  18,  100  head, on  the  Glamorgan;  Febmaiy 
23,  K()  h»»ad,  on  the  Pembroke;  April  6, 130  head,  on  the  Pembroke;  April  13, 175  hoad| 


on  the  Glamorgan. 
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The  inyestigations  so  far  seemed  to  point  to  tlie  fact  that  from  whatever  source 
the  infection  had  reached  the  American  animals,  thb  vessels  themselves,  in  their  jen- 
enl  cargoes  and  management,  should  he  held  blameless,  and  that  notwithstanding  a 
kw  instances  in  which  its  appearance  mifirht  reasonably  be  due  to  other  oanses,  nota* 
Uy  in  the  second  cargoes  of  the  steamers  France  and  City  of  Liverpool,  the  outbreaks 
w«re  directly  chargeable  to  the  self-same  infection  that  had  already  caused  so  much 
Iroable  in  Great  Britain,  convey e<l  by  the  indiscriminate  use  of  the  head-ropes,  ^., 
coming  fiR>m  the  foreign  animals'  wnarves  at  Deptford  and  Liverpool,  which  were, 
•t  tbM  time,  hotbeds  of  the  disease.  It  remained,  then,  to  ascertain  how  these  |prem- 
iiesbeeMne  infected;  how  this  infection  could  have  been  conveyed  to  these  articles; 
kow  they,  having  become  impregnated  with  the  virus^  could  have  come  in  contact  with 
the  catue  in  such  a  way  as  to  cause  the  outbreaks  which  undoubtedly  had  taken  place 
in  mid-ocean,  and  not  at  the  same  time  have  been  introduced  to  our  various  seaboard 

IKTRODUCnON  AND  SPREAD  OF  THE  DISEASE  IN  THE  DEPTFORD  MARKET. 

hi  the  lepodrt  of  the  Veterinary  Department  of  the  Privy  Council  office  for  1880,  Pro- 
lHM»r  Brown  writes : 

^  la  the  middle  of  September  last,  the  inspector  of  the  Privy  Council  at  Deptfbrd 
had  his  attention  called  to  the  existence  of  the  signs  of  foot-and-mouth  disease  in  the 
toasoeeof  some  French  cattle  which  had  been  slaughtei^l  in  the  market ;  no  symptoms 
of  Uie  disease  had  been  seen  in  the  animals  during  life,  but  the  morbid  appearances 
vers  eharacteristic,  and  left  no  room  for  doubt  as  to  the  nature  of  the  infection.  Soon 
•ftenrarda,  on  September  20,  a  cargo  of  cattle  from  Havre  were  landed  at  Deptford 
frm  thi^  ship  Swallow,  and  on  inspection  the  second  day  after  landing  some  oi  them 
wmt  found  to  be  affected  with  foot-and-mouth  disease. 

"  The diseaae  thus  introduced  into  Deptford  foreign- cattle  market  continued  to  spread 
UDonm  the  animals  which  were  landed  there,  and  ss  the  lairs  at  that  time  were  over- 
snmMd  with  animals  from  America  as  well  as  from  Europe,  no  opportunity  was 
iflbided  for  the  effectual  disinfection  of  the  places  where  disease  had  existed,  and  oon- 
•Bqnsntly  animals  whioh  were  perfectly  healthy  on  landing  became  infected  soon  after 
Mtsring  the  lairs." 

Fnmi  the  aadstant  inspector,  in  relation  to  the  same  matter,  I  have  it  that  "  foot- 
•ad-mouth  disease  was  brought  to  Deptfort  by  the  steamship  Swallow  from  Havre.  Sep- 
tamber  SO,  1880 ;  she  had  on  board  fifty-seven  cattle,  thirty  of  which  were  affected 
with  the  disease ;  other  cargoes  with  foot-and-mouth  disease  were  landed  at  Deptford, 
from  France,  November  8  and  December  17, 1880." 

In  a  OQuversation  upon  the  subject,  the  inspector  of  the  Privy  Council  at  Deptford 
Mid  to  me  that  if  he  remembered  rigntly  their  first  real  trouble  was  during  the  latter 
pari  of  September,  1880,  and  was  caused  by  some  animals  coming  from  France;  firom 
Iksse,  foot-and-mouth  disease  spread  over  the  entire  premises.  From  that  time  onward 
it  had  caused  them  much  trouble,  and  they  have  taken  a  number  of  extra  precautions 
if  to  disinfecting,  and  so  on.  He  further  said  that  upon  going  into  the  lairages  ani- 
Bals  are  necessarily  greatlv  mixed,  and  in  a  number  of  instances  he  remembered  that 
tlwre  had  been  cattle  landed  from  the  United  States  in  a  healthy  condition  which 
kad  afterwards  contracted  foot'4knd-mouth  disease  on  these  premises  throueh  coming 
li  eoBtaet,  either  directly  or  indirectly,  with  those  from  other  countries  already  dis- 
•••ed.    Alterations  wore  then  under  OQnsideraHon,  which,  when  carried  out,  it  was 

aid  would  overcome  this  evil.    The  lairages  were  not  then  CJuly  20)  nearly  as 
7  infeoted  as  they  had  been,  but  still  it  was  not  improbable  that  even  then  some 
if  me  infection  might  remain  about  the  premises ;  in  fact,  quite  recently  he  had  dis- 
~  its  existence  in  animals  that  haid  been  lauded  healthy,  and  that  could  have 
~  it  only  from  their  contaminated  surroundings. 


IBTBODUCnON  AND  SPREAD  OF  TEU  DISEASE  IN  THE  LIVERPOOL  MARKETS. 

'       history  of  the  introduction  and  spread  of  foot-and-mouth  disease  into  and  through 

Mverpool  lairages  is  in  some  respects  remarkable,  and  inasmuch  as  it  has  never 

to  my  knowledge,  been  given  publicly,  it  will,  perhaps,  be  worth  while  to  give 

at  length.    For  my  ability  to  do  so  I  am  greatly  indebted  to  Mr.  Moore,  the 

•i        ctor  of  the  Privy  Council,  whoso  exact  methods  of  preserving  the  various 

I.  v«<«ineotion  with  his  inspections  were  invaluable  to  me  in  this  case. 

e     T  in  JaiMiary,  1881,  the  steamship  Brazilian,  bringing  cattle  firom  Boston 

^,  upon  entering  the  river  Mersey,  grounded,  and  in  tiding  to  get  off  be- 

Med  to  such  an  extent  that  it  was  found  to  be  necessary  to  take  the  cattle 

where  she  lay.    £ngaged  in  this  work  were  several  small  boats,  as  follows: 


January  4 —  Head. 

Chmiser  brought  up Ill 

Wrestler  brought  up Ill 

Sorer  brought  up 65 


40  REPORT   OF   THE   COMMISSIONER   OP  AGRICULTURE. 


The  tug  Knight  Templar  brought  up 53 

The  tug  Knight  of  Malta  brought  up 33 

The  tug  Fury  brought  up I 

The  tog  Republic  brought  up 3 

Ferry-boat  Sunflower  brought  up 224 

Flat-boat  Mersey  brought  up 32 

The  tug  Lord  Lyons  brought  up ..» •.•.•.....••••  1 

The  tug  Ajax  brought  up •••........  4 

Flat-boat  Mersey  (2  cargoes)  brought  up ••... 24 

Mudhopper  B  brought  up .•••....  2 

Crane  barge  Ironsides  brought  up 1 

In  all,  665  animals  were  thus  landed  at  the  Woodside  lairage.  Aiere  were  ten  othen 
landed,  part  at  Wallasey  and  part  at  Huskisson  No.  2  lairages,  and  one  swam  ashore 
and  was  killed  on  the  beach.  Of  the  health  of  these  animals,  Mr.  Moore  says:  '^I 
examined  them  all  on  the  5th  and  found  them  free  from  disease.  On  the  9th  a  bnUock, 
one  of  those  landed  at  Woodside,  was  found  sick.  He  was  slaughtered,  and  the  pat- 
mortem  examination  revealed  recent  foot-and-mouth  disease.  There  were  Teidoles  in 
the  month  and  on  the  tongue,  but  none  on  the  feet.  On  the  10th  three  oases  more  were 
discovered  in  the  same  lot,  and  on  the  11th  two  more  were  found."  It  seems  that 
these  animals,  as  soon  as  the  disease  was  discovered,  were  killed  very  quickly,  for, 
while  at  midnight  of  the  8th  452  of  them  were  still  alive,  there  were  on  the  llth  bnt 
9  head  remaining.  This  probably  accounts  for  the  fact  that  no  more  cases  were  dis- 
covered among  them.  On  the  morning  of  the  llth  the  premises  with  the  redbdning  9 
animals  were  locked  up,  and  no  one  but  the  attendants  allowed  to  enter.  The  ATiim^lff 
were  quickly  killed,  and  disinfection  of  the  place  they  had  occupied  commenced. 

There  were  on  the  other  half  of  the  wharf  8  bulls  remaining  from  a  cargo  of  3S 
animals  landed  healthy  on  the  7th  of  January,  from  the  steamship  England,  firom  New 
York.  On  the  10th,  or  eight  days  after  the  Brazilian  outbreak  was  first  noticed,  4 
of  these  were  found  diseased.  They  were  killed,  the  premises  disinfected,  and  the 
wharf  was  not  again  used  until  after  January  29.  It  could  not  be  ascertained  to  be 
a  fact  that  any  of  the  boats  engaged  in  this  transshipment,  except  the  Mersey,  were 
in  the  habit  of  carrying  home-cattle  about  the  river.  She  undoubtedly  was,  and 
there  was  also  some  little  indication  that  the  ferry-boat  Sunflower  had  done  the  same 
thing.  To  one  of  these  two  boats  then  conveying  infection  contracted  from  English 
animals,  previously  carried,  to  those  brought  by  it  from  the  disabled  steamer,  must  be 
ascribed  the  honor  of  introducing  foot-and-mouth  disease  into  this  lairage,  for,  when 
the  history  as  related  is  considered,  and  when  it  is  remembered  what  a  short  time  is 
necessary  for.  its  incubation,  any  other  explanation  of  the  occurrence  seems  impossible. 

Nothing  more  was  seen  of  foot-and-mouth  disease  here  until  on  the  17th  of  March, 
more  than  two  months  afterward,  the  steamship  Lake  Manitoba,  from  Portland, 
landed  a  cargo  of  259  head,  among  which  were  found  208  cases.  They  were  landed  at 
Woodside,  and  were  all  slaughtered  by  the  19th.  The  portion  of  the  wharf  occupied 
by  them  was  disinfected  and  closed  up,  remaining  so  until  the  29th. 

On  the  27th  of  March  the  steamship  Palestine  landed  at  Wallasey  240  oxen,  among 
which  were  186  cases  of  foot-and-mouth  disease.  They  were  all  slaughtered  by  the 
29th,  and  the  wharf  was  closed  for  eleven  days. 

On  the  7th  of  April  the  steamship  Lake  Nepigon,  from  Portland,  landed  at  Woodside 
141  oxen,  among. them  113  cases  of  the  disease.  All  of  these  were  soon  slaughtered 
and  the  wharf  closed  for  a  time.  On  May  11  the  steamship  Iowa,  from  Boston, 
landed  at  Wallasey  859  oxen,  among  them  694  cases  of  the  disease.  All  of  these  were 
slaughtered  by  the  16th,  and  the  wharf  was  closed  from  then  until  the  3l8t.  On  the 
9th  of  June  the  steamship  Istrian,  from  Boston,  landed  at  Woodside  371  oxen,  among 
which  were  found  137  cases  of  foot-and-mouth  disease.  These  were  slaughtered  by 
the  19th,  and  the  wharf  was  closed  until  the  3d  of  July. 

Regarding  the  spread  to  healthy  animals  in  the  buildings,  Mr.  Moore  made  to  me 
the  following  statement :  **  On  January  4,  oxen  ex.  steamship  England,  from  New  York, 
were  infected  in  the  Woodside  lairages  by  the  Brazilian  lot.  Oxen  which  were  landed 
healthy  from  the  steamship  Canopus  on  the  23d,  from  the  steamship  Pembroke  on  the 
20th,  and  torn  the  steamship  Bavarian  on  the  22d,  were  found  on  the  27th  of  April  to 
have  contracted  the  disease.  The  steamship  Illyrian,  from  Boston,  landed  her  cargo  of 
346  oxen  on  the  26th  of  April,  all  healthy.  These  animals  were  examined  carefully 
ivery  day,  and  on  the  30tb  foot-and-mouth  disease  was  found  among  them. 

The  steamship  Lake  Manitoba,  on  the  27ih  of  April,  landed  3:^  oxen,  all  healthy. 
They  were  carefully  watched,  and  the  disease  made  its  appearance  among  them  on  the 
1st  of  May. 

On  the  28th  of  April  the  steamship  Minnesota  landed  a  cargo  of  406  oxen,  all  healthy. 
*n  the  1st  of  May  foot-and-mouth  disease  appeared  amoug  them. 

On  the  4th  of  May  the  steamship  Massachusetts  lauded  565  bullocks,  all  healthy. 
r>iey  were  examined  every  day,  and  on  the  7th  one  case  only  had  been  discovered. 
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Thqr  were  not  ''moathed,"  and  the  butchers  mav  have  remoTed  and  killed  cases  that 
wen  not  eeen,  but,  so  far  as  is  known,  only  16  of  this  whole  lot  became  diseased. 

On  the  8th  of  May  four  cases  were  found  among  preyiously  healthy  cattle  that  had 
been  landed  from  the  steamship  Ontario,  May  4. 

On  the  9th  of  May  foot-and-mouth  disease  was  found  among  previously  healthy  ani- 
mak  that  were  landed  on  the  4th  from  the  steamships  Bulgarian  and  Palestine. 

On  the  11th  of  May,  at  7.50  a.  m..  the  steamship  Iberian  landed  a  cargo  of  352  oxen. 
They  remained  healthy  up  to  the  loth,  when  the  disease  was  found  to  be  among  them. 

On  the  18th  of  May  the  steamship  Toronto  landed  251  cattle.  The  first  evidence  of 
the  disease  among  these  animals  was  observed  on  the  24th. 

On  the  26th  of  June  six  cases  of  fodt-and-month  disease  were  found  among  oxen  that 
had  been  landed  healthy  firom  the  steamship  Palestine  on  the  17th.  This  infection  was 
fopposed  to  have  been  from  the  cargo  of  the  Istrian,  which  landed  the  disease  on  the 
9th  of  Jane. 

GLASGOW. 

fnm  any  information  that  is  at  present  in  possession  of  this  Department^  I  think  that 
it  can  aoarcely  be  said  that  the  premises  at  Glasgow  have  ever  become  infected^  for, 
although  it  is  true  a  cargo  of  condemned  animals  from  the  steamship  Phoenician  were 
landed  there,  they  were  so  quickly  killed  and  the  premises  so  thoroughly  disinfected 
that  it  aeema  not  to  have  gamed  any  foothold.  The  appearance  of  the  diseased  cargo 
there  aeems  to  be  entirely  explained  by  the  evidence  already  ^ven. 

Hr.  HoShane,  the  shipper,  had  130  cattle  on  the  steamship  Pembroke,  which  left 
Boitoii  for  Liverpool  on  the  6th  of  AprU.  The  Pembroke  landed  all  her  cattle  in  a 
peribetly  healthy  condition  in  Liverpool  on  the  20th  of  April ;  on  the  27th,  however, 
they  were  unfortunate  enough  to  contract  the  disease  in  the  Woodside  lairafes. 
Twenty  ^jm  afterward,  or  on  the  17th  of  May,  we  find  Mr.  McShane  making  a  ship- 
Bent  <n  839  cattle  on  the  steamship  Phcenician,  from  Boston  to  Glasgow,  from  among 
which,  upon  her  arrival  at  that  port,  235  head  were  condemned  as  sunerihg  from  foot- 
md-MOttth  disease.  It  is  also  in  the  evidence  that  Mr.  McShane  was  in  the  habit,  as 
w«e  others,  of  bringing  back  and  jmntt  again  head-ropes  that  had  done  previous 
Mrrice  upon  animals  in  the  contaminated  Liverpool  lairages. 

It  would  seem,  therefore,  that  the  Phoenician  outbreak  is  chargeable  to  infection 
brought  direct  from  Liverpool.  All  cattle  shipped  from  America  to  Great  Britain  are. 
aftar  going  on  board  the  steamer,  tied  to  stanchions  by  ropes  which  have  been  placed 
amma  the  base  of  the  horns,  technically  known  as  "  head-ropes.''  Upon  their  arrival 
at  the  port  of  destination,  the  end  that  was  made  fast  to  the  fixture  on  the  vessel  is 
nitied,  and  the  animals,  with  the  ropes  still  hanging,  are  driven  into  the  lairs,  whero 
they  are  to  remain  untU  taken  out  for  slaughter.  At  Deptford  these  ropes  aro  some- 
timea  removed  from  the  heads  in  the  lairages  when  they  are  sold,  at  others  they  ac- 
eonpany  them  to  the  shambles.  In  Liverpool,  so  far  as  I  have  observed,  they  always 
imain  on  the  animals  until  they  aro  slaughtered.  In  this  way  every  chance  is  given 
ki  their  thorough  imprognation  with  the  virus  of  any  contagious  disease  that  may  be 
WBient  in  either  the  lairs  or  the  slaughter  houses.  To  show  how  thorough  this  chance 
■  I  may  aay  that  in  London  I  saw  a  lot  of  Dutch  bulls  tied  ''head  on"  to  the  same 
aU  with  a  lot  of  American  bullocks;  also  a  lot  of  Spanish  head-ropes  hanging  over  a 
iiQ  to  whi  American  animals  wero  tied  at  the  time;  and  in  the  shamble  pens  were 
I  cat  T«  ath  the  original  head-ropes  on^  some  with  ropes  supplied  by  the  butchers, 
iiKM ,  ao  irithout  either,  mixed  indiscriminately  with  Spanish  and  Dutch  cattle,  all 
M  slaughter.    In  several  instances  the  animals  in  one  pen  wero  tied  facing 

J Jie  next,  all  to  the  same  rail. 

told  by  the  inspector  at  Deptford  that  no  head-ropes  had  been  rotumed  to 

m  for  two  years,  but  I  think  he  must  have  been  mistaken  in  this,  for  not  only 

««ate8  g^ven  me  by  the  steamship  owners,  upon  which  they  had  received  and 

ed  them,  but  on  several  occasions  while  at  Deptford  I  saw  large  bunches  of  them 

3ver  the  cross-rails,  which,  upon  inquiry  from  the  workmen  collecting  them, 

m  <       ...i  wero  beine  got  roady  for  roshipment  to  the  United  States. 

^  Liverpool,  Mr.  Moore  assured  me  that  old  ropes  wero  constantly  returned,  and 

be,  realiring  the  danger  from  such  a  practice,  had  done  what  little  he  could  to 

«At  it.    From  inquiry  and  personal  observation  I  find  that  as  a  rule  cattle  going 

''roped"  either  after  the  car  load  arrives  at  the  dock,  when  a  man  goes 

for  the  purpose,  or  else  not  until  the  animal  has  been  driven  from  the  car 

ou         r.    To  this  fortunate  circumstance,  and  for  no  other  roason  probably, 

V  th^  ..uamals  in  our  home  markets  have  so  far  escaped  foot-and-mouth  disease. 

a^h  following  the  movements  of  conta^on  is,  as  a  rule,  not  the  most  certain 

luits,  it  does  seem  as  if  this  investigation  into  the  causes  of  the  apx)earance  of 

moe  amonff  some  of  our  cattle  landed  in  Groat  Britain  during  the  past  year  had 

Qded  with  success,  and  that  while  certain  dangerous  practices  aro  allowed  in 

rof  unaafe  articles  of  import,  such  as  unwashed  wools,  ^en  hides,  skins,  &c., 

*  4iO  one  cause  among  them  all  sufficiently  constant  to  be  regarded  with  any- 
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thing  more  than  suspioittn.  On  the  other  hand,  the  evidence  plainly  shows  that  to 
an  artiole  not  looked  upon  or  imported  as  cargo^  out  simply  sent  baok  to  aooonuDodate 
the  cattle  shippers,  and  used  by  them  without  a  thought  of  danger,  most  be  ascribed, 
the  cause  of  the  outbreaks,  and  when  the  evidence  is  read  the  transmission  of  foot* 
and-month  disease  by  the  head-ropes  seems  so  simple  and  easy  of  aooomplishment  that 
the  wonder  is  that  any  one  conversant  with  the  practice  of  the  trade  need  for  a  moment 
have  had  any  doubt  as  to  the  true  sourse  of  the  infection. 

To  prevent  future  outbreaks  of  the  kind  I  shall  recommend  for  your  oonsideratioa 
that  Congress  be  asked  to  pass  a  law  prohibiting,  under  certain  penalties,  the  intro- 
duction of  all  articles  from  the  foreign  animals'^wharves  of  Qreat  Britain,  and  that 
custom  officers  be  directed  enforee  such  law. 

TRICHINiB  IN  8WINS. 

In  relation  to  that  part  of  my  instructions  directing  me  to  examine  the  hogs  arriv- 
ing in  Great  Britain  from  the  Lnited  States,  with  a  view  of  ascertaining  to  how  great 
an  extent  they  are  diseased,  or  are  infected  with  trichinae,  I  have  to  report  that  during 
my  stay  no  such  animals  were  landed.  But  as  tending  to  give  some  idea  of  the  pe^ 
eentage  of  animals  thus  affected  (and  it  will  not  probably  be  found  to  be  in  excess  of 
these  figures),  I  will  call  your  attention  to  the  following  extracts  fh)m  the  report  of 
the  Veterinary  Department  of  the  Privy  Council  Office  for  the  year  1879: 

''The  slangnter  of  large  numbers  of  American  swine  at  the  port  of  landing,  on  ac- 
count of  swine  fever,  afforded  an  opportunity  of  obtaining  specimens  of  flesh  for  exam- 
ination, with  a  view  to  ascertain  what  proportion  of  tlie  animals  were  infected  with 
trichinse.  The  inspectors  of  the  Veterinary  Department  examined  279  separate  portions 
of  swine's  flesh  which  were  sent  fh>m  Liverpool,  and  detected  living  triohinas  m  three 
specimens;  •  •  •  but  it  was  not  deemed  expedient  to  prohibit  the  introdnction  of 
American  pork  into  this  country,  for  the  reason  that  such  a  measure  would  h»ve  dam- 
aged the  trade  without  producing  any  satisfactory  results.  A  large  proportion  of  the 
objectionable  meat  would  hav#been  sent  to  this  oountry  by  a  cirouitous  route,  and 
thus  the  object  of  the  restriction  would  have  been  defeated,  Veaidee  trAicA,  trieh4ni^$i8 
among  «ipiti«  is  known  to  exist  4n  Qwman^f,  and  it  probably  exists  in  other  exporting 
countries,  so  that  nothing  short  of  total  prohibition  of  swine  flesh  in  all  forms  nom  au 
foreign  sources  would  have  been  effectual.'' 

In  view  of  the  recent  total  embargo  placed  by  some  of  the  foreign  governments 
upon  the  imports  of  our  hog  products  into  tbeir  countries,  on  account  of  the  alleeed 
existence  in  them  of  iHohina,  I  would  suggest  that  an  inquiry  be  established  whiob 
shall  }>oint  out,  first,  the  actual  percentage  of  American  hogs  that  are  infected  by 
this  parasite ;  second,  the  portion  of  the  oountry  in  which  the  largest  percentage  of 
animals  so  affected  are  found  to  exist;  third,  the  nature  of  the  foml,  if  there  is  any 
difference,  that  these  pigs  receive;  fourth,  whether  animals  that  are  kept  arouncL 
the  home  buildings  are  more  subject  than  are  those  kept  in  the  field  to  the  invasion  of 
this  entozoon,  and  all  other  matters  relating  to  the  question  which  may  aid  in  devising 
such  means  as  shall  decrease  to  a  minimum  their  existence  in  American  pork  products. 

CONDITION  OF  ANIMALS  ARRIYINO  IN   GEKAT  BBITAIN. 

The  losses  occasioned  bv  death  and  iivjury  to  cattle  while  being  shipped  abroad  have 
been  greatly  reduced,  and  they  are  now  landed  at  the  various  ports  of  Great  Britain 
in  a  much  better  condition  than  formerly.  Indeed,  notwithstanding  the  much  greater 
distance  they  are  necessarily  carried,  they  arrive  with  fewer  bruises  and  in  better 
condition  generally  than  do  those  from  some  of  the  neighboring  European  i>ort8. 
This  gratifying  condition  of  affairs  is  due  to  the  good  care  and  improved  methods  of 
ventilation,  &c.,  adopted  by  the  owners  of  steamships.  Experience  in  the  trade,  and 
the  requirements  of  the  insurance  companies,  have  compelled  many  improvements  for 
the  comibrt  and  safe  trausi>ort  of  these  animals.  More  li^ht  and  space  are  given 
them,  and  by  moans  of  various  ventilating  devices  an  abundance  of  fresh  air  is  fur- 
nished throughout  the  entire  vo^vage.  In  most  of  the  vessels  a  method  of  drainage 
into  the  bilge  has  been  arranged,  which  may  be  pumpe4  out  as  often  as  desirable. 
While  much  has  been  done  in  this  direction  by  the  steamship  owners  alone,  the  man- 
agers of  the  insurance  companies  interested  have  not  been  idle,  but  so  great  has  been 
the  care  exercised  by  them  in  the  selection  of  animals  for  transportation  and  the  prov- 
ident provisions  made  for  them  during  the  voyage  that  the  losses,  which  amounted  to 
more  than  5  per  cent,  from  January  1  to  September  30,  1880,  have  been  reduced  to 
about  2i  per  cent,  during  the  same  months  of  this  year.  Notwithstanding  this  gr^at 
improvement,  the  weather  during  some  parts  of  the  past  season  has  been  the  most 
severe  ever  known  to  the  trade. 
Very  respectfully, 

CHARLES  P.  LYMAN,  F,  B,  C.  V.  S. 

Washington,  D,  C,  November  15,  1881. 
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CONTAGIOUS  PLEURO-PNEUMONIA  IN  NEW  YORK. 


Report  of  Dr.  Hopkiks. 


Owing  to  cironTnatances  ovw  which  the  department  had  no  control,  the  investij^ftr 
tiou  in  tlie  State  of  New  York  wa«  brought  to  a  close  on  or  about  the  20th  of  May  last. 
The  examinations  made  in  that  State  by  James  D.  Hopkins,  D.  V.  S..  from  April  8  to 
May  17,  will  be  fonnd  recorded  below.  From  information  received  irom  the  nighest 
iothority  in  such  matters  in  this  State,  it  would  seem  that  contagions  plenro-pnen- 
nxmia  prevails  to  about  the  same  extent  tliat  it  did  prior  to  the  recent  efforts  of  the 
8Ute  Hnthorities  to  stamp  it  out.  Dr.  James  Law,  in  writing  to  the  Commissioner  of 
AgRcnltare,  under  date  of  October  10,  last,  says;, 

"Patnam  County,  which  was  purged  from  the  plague  in  the  earlv  part  of  last  year, 
bis  been  infected  (one  herd  at  least)  for  tbe  whole  pa«t  summer;  Westchester  County 
contains  at  least  two  centers  of  infection,  and  Richmond  (Staten  Island)  two,  though 
both  these  counties  had  been  purged  of  the  iafeotiou ;  New  York  City,  which  was  all 
bat  rid  of  the  plagae,  harboring  ft  only  in  places  known  and  eiroumseribed,  is  again 
rafferin^;  and  finally,  the  east  end  of  Qcheen's  County,  which  had  been  long  clear, 
bas  been  extensively  infected.'* 
[For  detailed  report  of  examinations  made  by  Dr.  Qopldna  aea  next  page.} 
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SB  COMMISSIONER  OF  AGRICULTURE. 


PLEXmO-PNEUMONIA  IN  NEW  JERflET. 


t  Dits.  Miller  a 


gricutture: 

four  reqdMt  1  have  the  honor  herewith  to  forward  you  a 
work  done  apoii  the  veteriaary  staff  of  the  Dopaitment 
lite  of  my  appointment,  May  12  last,  until  the  present 

eceipt  of  proper  anthority,  was  to  establiah  a  border  ^nu'- 
I  and  Camden,  and  other  points  on  this  side  of  the  nver, 
;  over  the  ferries  should  be  detained  for  the  purpose  of 

tation  and  examination  of  the  sf 
to  which  all  stock  were  ordered  tc 
i  be  seen  and  inspeoted. 
'  some  of  the  ferries  &tim  a  central  locality,  much  delay 
rily  imposed,  and  I  very  soon  found  it  abaolately  impera- 
BOn  to  watch  and  assist  at  the  yarda  in  ordnr  to  prevent 
moving  their  8t<ick  prior  to  examinatloD.  The  person  so 
I  authority  to  arrest  any  person  or  persons  unwilling  to 
narantino  and  inspoction.  I  am  happy  to  atat*  that  no 
iqaired,  as  I  havu  eudcavored  to  accommodate  all  parties 
)  rapidly  as  posaible,  and  in  order  to  do  so  have  very  fto- 
Lssistence  of  Dr.  Znill,  D.  V.  8.,  of  Philadelphia,  to  vint  a 
'bile  1  was  engaged  at  others. 

'  the  quarantine  order,  7,164  cattle  have  been  ei;aniiaod. 
k  with  the  ordinarydiseasiis  of  cattle,  and  quite  a  number 
xd  with  diaeasen  of  an  infectious  or  coutagiouB  character. 
1  that  hut  very  few  cases  of  cnnta^ous  pleuro-pnenniouia 
instructed  to  examine)  have  been  found  in  comparison  to 
led.  Ail  of  them,  however,  have  been  carefnlly  reported 
source  of  the  disease  traced  wheuever  it  was  possible  to 

red  Jiuie  29, 1681,  and  the  animal  (raced  bu^k  to  Wilming- 
enort«d  aa  one  of  a  lot  that  came  from  Baltimore,  Ma. 
t  lot  of  four  calvea  from  Marple,  Delaware  County,  Pemi- 
elaughtered  at  the  abattoir,  and  two  nf  which  showed 
w,  on  July  1%  that  of  a  cuw  and  calf  in  a  lot  of  eighteen 
:k  yards.  The  cow  was  ordered  to  bo  killed  by  the  State 
mortem  examination  revealed  the  disease  we1!  marked  in 
so  plainly  seen  in  the  lunga  of  tlie  calf  On  July  22  a 
)wn,  Bucks  County,  Pennsylvania,  was  detected  by  Dr. 
:o  me,  which  I  iiumediately  condcnmrMl  to  be  alaiigbtorcii, 
ition  fully  conlirmed  our  diagnosis. 

two  cases  were  ordered  into  close  quarantine  as  very  sna- 
ae  a^rward  obtained,  stating  that  they  origioally  came 
more,  where  they  wore  resold  and  shipped  &om  Baltimore 
ilpbia.  Being  fat,  they  were  ordered  to  the  abattoir  for 
examination  showed  the  suspicions  to  be  well  founded. 
;wo  cows  were  discovered  in  a  b^d  (hat  came  from  Glen- 
Pennsylvania.  On  the  29th  two  others,  in  a  lot  that  flame 
which  had  been  herded  together  at  the  New  Jersey  State 
ner,  and  which  were  afl'ect«d  with  lung  trouble.  A  suti- 
by  Dr.  Gadsden,  of  Philadelphia,  would  seem  to  indicate 
itagious  disease.  He  did  not,  however,  see  the  cattle  at 
but  did  see  others  of  the  same  herd.  Almost  daily  cat- 
ilnuynalit  Ferviinalii  (hooBB  or  husk)  are  aeen  at  the  ferry 
ct  that  this  affection  has  Ijci-n  alarmingly  fatal  in  yonng 
the  last  two  or  three  yeaw,  it  would  seem  as  if  some  legal 
to  prevent  its  spread.  Other  diseases  of  animals,  such  as 
)rsea,  chicken  cholera,  foot-rot  in  sheep,  etc.,  are  existing 
,  and  call  for  some  ootioa  on  the  part  of  govemnient. 
lapsedsince  the  dateof  my  appointment,  especially  daring 
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the  latter  part  of  Jnly  and  the  month  of  Angust,  I  made  weekly  visits  to  the  State  of 
Delaware  as  instmoted,  aud  found  many  oases  of  infected  farms  and  several  acute  and 
chronic  oases  of  plenro-pneumonia.  That  partof  the  State  immediately  hordering  upon 
Pennsylvanfa  and  the  eastern  shore  of  Maryland  is  certainly  an  infected  locality,  and 
the  section  surrounding  Wilmington  had  suffered  from  the  ravages  of  the  disease.  The 
law  in  that  State  is  inojrrarative,  and  no  measures  are  taken  to  prevent  the  spread  of 
disease. 

From  my  investigations  thus  far,  I  must  conclude  that  contagious  pleuro-pneumonla 
of  cattle  exists  in  New  York,  New  Jersey,  Pennsylvania,  Delaware,  and  Mainland; 
that  other  diseases  of  animals,  especially  swine  plague,  glanders,  and  chicken  choieri, 
are  to  be  found  in  every  section  of  the  country.  From  my  personal  experience,  of  the 
last  two  years  particularly,  I  beMeve  that  the  only  way  to  exterminate  these  diseases 
is  to  stop  the  interstate  traffic  in  animals  from  infected  States,  to  thoroaghly  examine 
all  cattle  crossing  from  one  State  to  another,  whether  from  infected  States  or  not,  and 
to  destroy  all  diseased  and  exposed  animals  at  sight. 

Since  the  system  of  inspection  was  adopted  at  this  point  a  very  decided  change  has 
taken  place  in  the  general  appearance  of  the  animals  crossing  these  ferries.  Instead 
of  iK>or.  delicate  looking,  half-starved  animals,  or  siok  or  almost  disabled,  aa  waa  for> 
merly  tne  case,  none  now  appear-for  inspection  but  the  very  best,  and  it  certainly  has 
proven  a  source  of  great  benefit  to  this  section  particularly.  No  suspicious  or  unhealthy 
cattle  are  allowed  to  pass  when  they  do  appear.  As  a  result,  dealers  and  drovexs  do 
not  attempt  to  pass  inferior  animals  over  if  they  can  possibly  avoid  it.  Occasionally, 
however,  a  stranger  will  oome  with  a  lot  driven  directly  from  the  country,  or  some 
parties  will  go  to  the  stock  yards  and  purchase  a  poor  class  of  animals  simply  because 
ihev  can  buy  them  cheap,  and  I  invariably  subject  them  to  a  thorough  exMnination 
and  inspection. 

The  work  has  been  vigorously  and  thoroughly  accomplished,  and  great  good  has 
been4erived  therefrom. 

Bespectfully  submitted. 

WM.  B.  E.  MILLEB,  2).  V.  & 

Caicden,  N.  J.,  October  31, 1881. 


Hon.  Gboros  B.  Lorxng, 

Ccmmi$9i(mer  of  Agriculture : 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work  done  by  me  slnee 
acting  as  agent  for  the  Department  of  Agriculture  in  investigating,  inspecting,  locat- 
ing, and  reporting  the  existence  of  contagious  pleuro-pneumonia  among  cattle  in  this 
State.  On  March  21,  1881, 1  received  my  appointment  and  letter  of  instructions,  and 
immediately  proceeded  to  visit  localities  that  were  known  to  have  been  infected  by  ihe 
malady  in  the  past.  My  previous  connection  with  an  organization  that  existed  in  tills 
State  a  year  prior  to  this  time,  made  me  somewhat  famuiar  with  such  places.  I  also 
prepared  and  had  printed  two  thousand  circulars  which  I  caused  to  be  circulated 
among  stock  raisers  in  different  parts  of  the  State,  requesting  those  having  the  malady^ 
or  reasons  to  believe  they  had  it  in  their  herds,  to  report  the  same  to  me  at  my  office 
without  unnecessary  delay,  and  I  am  happy  to  state  a  number  responded  to  it.  Upon 
investigation,  however,  a  majority  of  cases  proved  to  be  some  other  form  of  disease  xe* 
sembUng  contagious  pleuro-pneumonia  in  its  symptoms.  I,  however,  found,  as  a  mle, 
the  farmers  wera  difficult  to  approach,  and  in  a  number  of  cases  tried  to  cover  up  the 
existence  of  the  disease  as  much  as  possible.  This  difficulty  may  be  overcome  by  arm- 
ing those  whose  duty  it  is  to  make  inspections,  with  authority  to  enter  any  premises 
where  they  suspect  the  malady  to  exist.  Being  at  liberty  to  exercise  my  own  Judg- 
ment in  adopting  the  best  means  to  find  where  the  disease  existed,  I  consulted  the 
State  board  of  health  through  its  secretary,  and  made  a  proposition  to  go  personally 
to  all  reported  infected  places,  make  the  necessary  inspections,  and  furnish  a  dupli- 
cate report  to  them  free  of  expense,  if  they  would  acquaint  me  with  cases  reported  to 
them. 

The  movement  of  cattle  out  of  the  State  is  limited  to  high-bred  stock,  and  from  farms 
that  are  so  well  managed  that  contagious  diseases  cannot  get  a  foothold.  There  are, 
however,  a  large  number  of  young  calves  moved  from  New  York  for  slaughter,  through 
the  abattoir  building,  at  Jersey  (Jity,  to  various  ))arts  of  tJia  Stato,  and  as  there  are  no 
restrictions  imposed  they  may  be  a  means  of  conveying pieuro-pueumonia  to  other  lo- 
calities. The  most  of  the  calves  raised  in  the  State  are  lattencd  and  disposed  of  to  the 
butchers. 

The  annexed  tabulated  report  cannot  bo  relied  upon  as  showing  the  actniil  extent 
of  contagious  pieuro-pueumonia  in  the  State  at  the  present  time.  Pinough,  however, 
has  been  gained  to  show  that  it  has  an  actunl  oxistenoe,  but  not  to  the  same  ext^^nt  as 
it  did  at  the  time  of  the  going  into  efi'ect  of  the  first  act,  approved  March  13,  1B79. 
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PLEimO-FNEUMONIA  IN  PENKSTLTASIA. 


BxpoBT  or  Dk.  Oaiwszs. 


inatniotioDB  from  foar  department,  I  berewith  nibmit  ft 
which  "conttu^oos  plenro-pDeamonia"  baa  prevailed  re- 
e  efforU  made  by  the  State  aathoritieB  for  its  aztirpatien. 
)  the  State  of  Femuylvania,  t«  a  greater  or  less  extent,  for 
tliough  the  legitlature.hyoot  of  April  12,  1666,  endeavored 
id  prescribed  penalties  for  those  disposing  of  or  removing 
matio  attempt  seems  to  have  been  made  lookiog  to  the 
b;  the  deatmotion  of  a9*eotied  aaimals,  antil  the  spTlne  of 
I  fact  that  the  porta  of  Great  Britain  had  been  olosea  to 
it«d  Statea,  and  it  being  learned  that  in  aeveral  connties  of 
t  time  existed,  a  bill  was  introduced  in  the  legislature  pro- 
t  of  the  contagion.  This  measure  met  with  most  vigorous 
by  the  declaration  of  certain  veterinary  eargeons,  that  the 
By  the  earnest  eflbrts.  however,  of  Mr.  Thomas  J.  Edge, 
1  of  agriculture,  who  was  in  poasosaioii  of  tho  testiinony  of 

had  suQered  ^om  the  ravagra  of  the  disease,  and  of  vute- 
lad  actual  experience  with  it  boih  in  tliis  country  and  in 
'  were  well  aworo  of  its  contagious  character,  the  act  of 
inches  of  tlio  legislature,  and  was  approvpd  by  the  governor, 
proval  the  governor  Hp[ioiiited  a  coiumisflion  to  '■  examine 
■ctious  or  contagious  pleure-pnenmouiH  existed  among  cat- 
^a  of  this  commonwealth,  and  report  t)ie  same  without  iin- 
earing  the  testimony  of  a  number  of  practical  dairymen 
be  commission  dociiied  unauimnnsly  and  reported  to  the 
id  exist  in  at  least  two  couutii-s  in  the  State. 
port,  the  governor  appointed  Mr.  Thojiias  J.Edge  hiHspecinl 
7  out  the  provisions  of  the  acta  of  IStiii  iind  1H71),  for  tho 

this  disease,  and  issued  to  him  a  commission  Rud  iostruc' 
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plished  at  a  comparatively  trifling  expense.  He  immediately  appointed,  in  the  seYoral 
counties  of  the  State,  450  persons  as  official  reporters,  with  instmotions  to  oommimi- 
cate  to  him  at  once  the  existence  of  any  infected  animals,  or  those  sappooed  to  be 
infected ;  and  ni>on  receipt  of  snch  information  a  veterinary  sorgeon  was  «t  onoe  sent 
to  examine  the  animals,  and  if  the  disease  was  fonnd  to  he  that  of  contagions  pleioo- 

Snenmonia,  the  entire  farm  was  placed  in  qnarantine,  the  animals  appraised^  those 
iseased  killed  and  paid  for  by  the  State,  and  the  others  kept  under  sorveiUanoe  until 
three  months  after  the  last  trace  of  disease  was  discovered,  when  the  qnarantine  wis 
removed. 

From  May  1, 1879,  to  the  present  time,  64  herds,  numbering  1,252  animal^  have  been 
placed  in  quarantine,  324  animals  have  been  killed,  of  which  257  were  paid  for  by  the 
State,  the  entire  cost  to  the  State  being  only  $10,750,  of  which  $4,325  was  paid  fbr  ani- 
mals destroyed. 

The  disease  has  been  confined  to  nine  counties  in  the  eastern  and  southern  seotloiis 
of  the  State,  the  herds  quarantined  being  distributed  among  the  counties  as  follows: 


Montgomery • ..•••  17 

Bucks ...••..•••••..    3 

Lehigh .••••...••.    1 

Total 64 


Adams 1 

York 2 

Lancaster 2 

Chester , 15 

Delaware 17 

Philadelphia 6 

In  many  of  these  herds  the  cause  of  infection  has  been  traced  directly  to  diseased 
animals  brought  from  Maryland  and  placed  among  healthy  cattle,  numbers  of  which 
were  infected  by  them.  In  other  instances  the  disease  was  conmiunicated  from  chronic 
cases  that  had  apparently  recovered ;  in  others,  by  the  contact  of  persons  who  had 
been  attending  diseased  animals  and  afterwards  went  among  healtliy  ones  without 
first  disinfecting  their  clothing.  In  still  other  instances  it  was  communicated  from 
one  farm  to  another  by  means  of  streams  of  running  water,  or  by  healthy  animals 
being  allowed  to  ^aze  in  fields  adjoining  those  in  which  diseased  ones  were  pastured. 

At  the  })resent  time  the  disease  in  confined  to  the  counties  of  Delaware,  Montgomery, 
and  Philadelphia ;  in  the  former  of  which  three  herds  numbering  3G  animals,  in  Mont- 
gomery one  herd  numbering  19  animals,  and  in  the  latter  one  herd  numbering  41  ani- 
mals, are  now  in  qnarantine. 

The  disease  at  ])re8ent  in  Delaware  County  was  introduced  to  one  herd  by  cattle 
from  Baltimore,  Md.,  and  communicated  from  this  herd  to  two  adjoining  farms.  The 
existence  of  thc^  disease  was  discovered  by  Dr.  Bridge,  the  State  inspector,  by  the 
meat  of  diseased  animals  being  einposed  for  sale  in  the  Philadelphia  markets. 

There  is  no  question  that  the  State  of  Pennsylvania  would  be  entirely  £ree  firdm 
infection  to-day  were  it  not  for  the  fact  that  no  precautions  are  taken  bv  the  Maryland 
authorities  to  prevent  the  spread  of  the  contagion ;  diseased  animals  m>m  that  State 
are  constantly  Drought  into  this  and  thus  infect  healthy  herds. 

Since  my  appointment  by  the  Department  of  Agriculture,  I  have  been  in  constant 
communication  with  the  State  authorities  and  they  have  always  co-operated  with  me 
in  all  measures  for  the  discovery  of  the  disease  and  have  labored  faithftdly  to  prevent 
itsspread. 

The  calves  in  all  infected  districts  are  slaughtered  by  direction  of  the  State  inspec- 
tor, and  are  not  allowed  to  be  removed  into  other  portions,  or  out  of  the  State,  for  fear 
of  spreading  the  infection. 

By  official  statistics  the  number  and  value  of  cattle  in  Pennsylvania,  last  year,  was : 

Cows a51,790        $18,625,000 

Oxen  and  other  cattle 674,000         14,962,000 

1,525,790         33,587,000 

When  the  amount  of  money  invested  in  cattle  is  considered,  the  sum  expended  by 
the  State  for  stampinj;  out  the  disease  seems  very  insignificant;  yet  the  State  officers 
were  very  much  crippled  in  their  .operations  by  a  decision  of  the  auditor-general,  made 
in  June,  1881,  that  the  payment  for  cattle  destroyed  was  not  a  necessary  expense  within 
the  meaning  of  the  act,  and  refusing  to  allow  any  claims  for  such  ])ayment;  and  it 
was  not  until  October  15, 1881,  that  he  was  induced  to  reconsider  his  decision  and  allow 
such  claims,  and  only  then  provided  the  total  amount  expended  for  the  year  should 
not  exceed  §5,000. 

In  the  mean  time  some  diseased  animals  had  been  introduced  from  Baltimore,  and 
vo  have  learned  of  instances  where  the  owners  of  tlieui  concealed  the  fact,  knowing 
tiiat  the  State  had  ceased  i>ayment. 

In  conclusion,  from  personal  observation  and  the  reports  received  from  those  ac- 
liively  engaged  in  its  suppression,  I  am  convinced  that  fhe  disease  can  never  be  eflfect- 
ually  era<licated  without — 

First.  A  more  efficient  quarantine ; 
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fiMondlj.  The  killing  of  all  ehronio  oases,  no  matter  how  appareiUly  healthy  the 
Mimils  VDMy.  be ;  and, 

Tbhdly.  The  adoption  of  stringent  regnlatjops  for  the  proper  inspeetion  of  aU  am- 
■aisieiiioTed  from  one  State  to  another,  the  mspeotor  to  have  full  power  to  oanse  the 
iaitaat  destmotion  of  i^  diseased  animals. 

The  pesent  system  of  quarantine  seems  to  be  almost  a  fluce.  The  animals  are  al- 
lowed to  roam  at  will  over  a  whole  fSum,  and  are  nlaoed  in  fields  bordering  on  public 
losds,  and  divided  from  neighboring  "farms  only  oy  an  open  fence.  In  this  way  the 
<faca8s  has  been  communicated  in  a  number  of  instances.  The  onl^  effective  way 
wodd  be  to  confine  all  ^ninmln  that  have  been  subjected  to  infection  in  an  inclosure 
nnote  fh>m  other  cattle,  separating  the  sick  animals  m>m  Uie  healthy  ones,  and  al- 
lowing no  one  who  has  nad  access  to  the  diseased  ft^iiniAla  to  approach  the  healthy 
witlKmt  first  tiJioroushly  disinfecting  their  clothing. 

Chronic  cases,  altnongh  the  animals  mav  be  apparently  healthy,  are  but  moving 
MBten  of  contagion,  for  fh>m  the  nature  of  the  disease  the  lungs  once  affected  never 
ttnme  their  normal  state,  and  we  have  several  instances  where  these  chrouic  cases 
^^  affected  herdS|  and  the  %n<tw.l  communicating  the  disease  has  outlived  those  in- 

^*roiii  the  experience  of  this  State,  the  necessity  of  presenting  the  transmission  of 
ue  dieesse  from  one  State  to  another  cannot  be  overestimated,  and  unUl  a  law  loek- 
og  to  this  end  is  enacted,  it  will  be  impossible  to  rid  the  country  of  the  disease,  for, 
006  State  refusing  action,  may  endanger  all  those  lyinir  contiffuons  to  it,  even  though 
the?  may  be  using  every  endeavor  to  rid  themselkes  of  the  piague. 

oMpeotftUly  sabmitt^ 

.^  JOHN  W,  GADSDEN,  M.  B.  0.  V.  8. 

rauDKLPHXA,  OdMsr  31|188L 
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CONTAGIOUS  PLEURO-PNEUMONIA  IN  MARYLAND,  THE   DISTRICT  OF 

COLUMBIA,  AND  VIRGINIA. 


Report  of  Dr.  Rosb. 


Hon.  George  B.  Lorino, 

CommieHoner  of  Affrieulture : 

SiE:  By  request  I  forward  you  a  report  of  my  investigatioiis  throughout  the  State 
of  Maryland  and  the  District  of  Colambia,  as  inspector  of  oontagious  pleuro-pneumonia 
in  cattle.    It  will  be  necessary  to  subdivide  my  report,  in  order  to  impress  upon  the 
minds  of  those  who  may  read  it  the  fact  of  the  existence  of  such  a  terrible  malady : 
also  to  what  ext^t  it  has  been  transmitted,  and  the  amount  of  virulence  contained. 
in  each  infected  stable  and  district.    It  is  my  intention  to  give  you  a  report  of  the 
past  as  well  as  of  the  present,  and  for  this  purpose  I  have  kept  a  complete  record  of  those 
who  have  lost  stock  during  the  existence  of  tnis  disease.    I  am  satisfied,  however,  that 
I  have  missed  many  stableis  where  the  disease  previously  existed,  which  fact  I  attrib- 
Qte  to  the  fear  of  owners  of  neat  cattle  who  have  experienced  the  ill  effects  of  the  dis- 
ease among  their  stock.    One  point  to  be  remembered  is  the  non-existence  of  this 
disease  on  some  farms  where  it  was  reported  by  the  owners  to  have  previously  pre- 
vailed'.   It  is  true  that  some  people  have  confounded  this  disease  witn  the  southerQ 
cattle  fever,  which  may  be  very  readily  distin^ished  by  the  general  observer  during 
the  existence  of  either  of  these  diseases ;  but  in  making  a  diagnosis  of  a  certain  dis- 
ease of  the  past,  with  an  imperfect  history  to  guide  us,  we  are  compelled  to  reserve 
<Nir  decision.    This  I  found  to  be  the  case  about  Alexandria,  Va.,  and  in  some  parte  of 
Maryland.    The  majority  of  intelligent  people  who  read  the  symptoms,  course,  and 
tnmination  of  contagious  pleuro-pnenmonia  in  cattle,  generally  quote  the  remarks 
tiren  bv  our  standard  authors  of  the  very  malignant  form  of  the  disease.    It  appears 
deeply  impressed  upon  their  minds  that  all  cases  must  sho'^  these  severe  symptoms. 
It  would  be  well  if  such  was  the  case ;  more  of  them  would  die.    f  his  would  lessen 
the  spread  of  so  centagious  and  Infectious  a  malady.    But  all  cases  do  not  die  (unfor- 
tely) ;  convalescents  transmit  the  disease  to  other  animals,  especially  if  remoyed 
the  infected  stable  to  a  healthy  herd  of  cattle  in  some  other  locality.    Again,  some 
la  do  not  show  any  symptoms  ol^  the  disease,  although  others  about  them  may 
I  wish  to  impress  upon  the  minds  of  cattle-owners  the  necessity  of  watching  these 
with  care ;  oftentimes  they  are  the  means  of  trannmitting  the  very  worst  iorm  of 
disease  to  other  animals.    They  are  often  affected  but  slightly,  resolution  having 
a  place  before  any  external  symptoms  are  observable.    Although  these  remarks  are 
-«M  understood  by  yourself,  still  I  think  them  very  necessary  for  the  benefit  of  cattle- 
owners,  especially  in  Maryland. 

INFECTED  localities  IN  BALTIMORE  CITY  AND  COUNTY. 

T  commenced  my  investigations  as  inspector  of  cattle  in  the  State  of  Maryland  for 

Department  of  Agriculture,  March  28,  1881.    In  beginning  njy  Report  of  thisocity 

county,  and  before  alluding  to  the  ravages  of  the  malady  in  |he  past,  it  will  be 

to  mention  the  stables  in  which  the  disease  existed  at  the  kme  of  my  inves- 

^»*o.    April  7,  1881,  I  found  an  infected  stable  fsurniil^  norjAW  Baltimore  city, 

~  ig  to  Judge  D.  M.  Penne.    He  owned  at  this^M.  Mm^atuable  stock.    I 

.^jveral  of  them  sick  with  contagious  pleuro-pneumoilfl^lpl^o  history  relating  to 

^n  amon^  his  cattle  could  be  obtained  until  the  hired  mro  spoke  of  a  bull  which 

ed  to  a  neighbor  named  J.  B.  Manning.    This  bull  was  allowed  to  enter  the  bam- 

r/ Jud^e  Ferine  at  all  times.    Being  suspicions  of  this  animal,  I  made  inquiry 

ling  his  whereabouts  during  the  past  six  months.    I  found,  by  further  inquiry 

^^reful  examination  of  other  nerds  in  this  locality,  that  he  had  infected  animals 

ag  to  Mr.  Thos.  R.  Jenkins  and  Mr.  J.  W.  Ward.    The  former  had  six  cows, 

j'oich  I  examined  and  found  the  left  lung  consolidated  in  its  middle  and  upper 

Ds;  hydrothorax  was  present;  temperature  104if°F.;  died  April  10.    Precautions 

Aken  to  prevent  its  spread  if  possible.    Mr.  Ward,  who  owned  four  cows,  was 

■ar      ate.  .  He  wintered  the  animals  belonging  to  Manning.    I  found  one  of  this 

.rith  the  disease.    Temperature  104°  F.;  slight  dullness  on  percussion  over 

lUng,  with  the  characteristic  cough.    This  cow  died  one  month  later,  but 

.  to  her  death  another  one  of  the  four  was  attacked.     Owing  to  the  lack  of 

i        y  t         infected  animals,  I  was  compelled  to  allow  them  to  roam  about 

jLTtj       Uisseminate  the  disease.    Manning's  place  has  been  infected  for 

.    fle  has  lo^t  cows  at  different  periods,  sometimes  one,  at  other 

^  animabi  and  has  thus  kept  up  a  constant  supply  of  virus  suttioient 
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to  infect  animals  entering  his  stables  at  any  season  of  the  year,  or  that  might  oome  in 
contact  with  his  recovered  cases. 

About  the  middle  of  April  last  I  visited  a  section  of  Baltimore  county  caBed  Long 
Green  and  Delaney  Valley,  distance  seventeen  miles  no^east  of  Baltimore  dty.  Mom 
of  tl^ese  farmers  have  valnable  stock  in  the  line  of  mOch-cows.  Thos.  Pierce  daiov 
to  have  had  tl^e  first  outbreak  of  the  disease  in  his  section  of  Baltimore  county  this 
sjMring.  His  farm  consists  of  1,000  acres  of  land,  most  of  which  has  been  used  of  late 
as  a  pasture  field.  Cattle  come  here  from  all  parts  of  this  counly  to  graze.  He  could 
not  tell  me  how  bis  cattle  contracted  the  disease.  I  found  a  herd  consisting  of  30  cows 
and  2  bulls.  Four  of  the  cows  were  sick  with  the  disease,  and  5  others  had  died  pre- 
vious to  my  visit.  His  neighbor,  who  owns  the  adjoining  fismn,  lost  9  cows  with  the 
same  malady,  while  others  were  suffering  with  it  during  my  visit.  I  was  not  satisfied 
with  the  history  ffiven  me  by  the  hired  man  on  the  latter  place,  which  is  owned  by 
General  Trimble,  out  the  General  admitted  that  one  of  his  animals  Jumped  the  fence 
into  the  pasture  field  belonging  to  Mr.  Pierce.  Throe  weeks  after  he  noticed  this  out- 
break amon^  his  cows.  I  went  from  this  place  to  Lon^  Green,  which  is  2  miles  east 
of  Delaney  Yallev,  to  examine  a  herd  of  cattle,  consisting  of  10  cows  and  1  bull,  be- 
longing te  John  A.  Conklin.  Mr.  Conklin  allowed2  of  his  cows  to  winter  on  the  Pierce 
farm.  Hearing  of  this  outbreak,  he  had  his  cows  returned  to  his  own  fann,  but,  shortly 
after,  the  disease  appeared  i  n  his  herd.  Five  animals  were  attacked  at  different  periods, 
and,  during  the  months  of  March  and  April,  2  died.  No  disinfectants  were  us^  and 
great  negligence  was  manifested,  and  I  was  not  surprised  to  find  on  a  second,  visit 
toward  the  close  of  April  that  other  animals  were  affected.  In  the  bam  one  case  was 
found.  Calling  again,  about  the  same  time,  at  Mr.  Conklin's  place,  I  found  no  change 
in  his  animals,  except  that,  in  the  interim,  he  seems  to  have  used  disinfectants  fieely. 
T^m  sick  animals  were  allowed  to  roam  at  will  over  his  entire  farm. 

On  May  4th  and  5th  I  viedted  a  place  called  Glencoe  (Northern  Central  Bailroad), 
situated  on  the  Baltimore  and  Yorktowu  turnpike.  Here  I  found  four  gentiemen,  owning 
adjoining  farms,  who  had  experienced  heavy  losses  in  cattle.  Dickinson  Gorsuoh,  wl^ 
lives  one  mile  w^t  of  Glencoe,  had  the  first  outbreak  of  contagious  pleuro-pnenmonia 
in  this  neighborhood.  Many  head  of  cattle  have  died  with  the  disease  on  his  place 
since  1876.  It  w%p  transmitted  from  this  farm  to  that  of  T.  T.  Gorsucl^,  a  relative, 
who  lives  one-half  mile  east.  On  the  same  turnpike,  opposite  the  former  place,  Uvea 
another  relative, 'Joshua  Gorsuch,  whose  cattle  also  contracted  the  conta^on.  The 
latter  sold  a  cow  affected  with  the  disease  to  a  man  named  Jessup,  who  Inrea  in  this 
locality,  which  soon  infected  his  stock,  ultimately  causing  a  heavy  loss.  I  recite  this 
history  simply  in  order  to  explain  the  transmission  of  the  disease  from  one  place  to 
ano^er.  I  found  two  chronic  cases  on  the  farm  of  T.  T.  Gorsuch.  Adjoining  lives 
another  relative  named  Alfred  Ma^s,  on  whose  place  I  found  3  cows,  out  of  5,  sioS  with 
the  disease.  A  cow  had  died  previous  to  my  visit.  I  advised  the  owner  not  to  permit 
his  cows  to  go  to  other  pastures.  He  paid  no  attention  to  my  advice,  but  iJlowed  the 
sick  animals  to  leave  his  place  to  graze  on  his  fajiher's  farm,  distant  H  miles  north. 
I  followed  the  animals  to  his  father's  ( Jno.  P.  Mays),  where  I  found  the  diseaee  pre- 
vailing among  his  cattle.  He  has  lost  12  head  of  ^e  Ayrshires  and  Aldemey  cows 
during  the  past  six  weeks.  I  saw  4  others  suffering  with  the  disease.  The  first  animal 
to  infect  this  locally  was  brought  from  Baltimore  city. 

On  March  30  I  viorted  a  dairy  stable  near  Cathedral  street,  Baltimore,  belpncripg  ^ 
Jno.  McCormack.  I  found  a  case  of  contagions  pleuro-pneumonia  amon^  this  Sera  of 
seven  cows ;  recovered,  but  right  lung  affected.  On  May  16  another  cow  m  thjis  stable 
showed  symptoms  of  the  disease. 

On  April  1  tha  alable  of  He]rman  Breakman,  Highlandtown,  contained  5  cows,  one 
of  whicn  was  suffMng  wUIl  the  disease. 

About  the  same  timft  I  vlsitiBd  the  stables  of  Mr.  Douglas,  Upper  Canton,  li  miles  east 
of  Baltimore.  This  stlWe  contained  52  cows,  all  of  which  had  been  inoculated  with  the 
vims  of  contagious  pleuro-pnoumoni  a.  I  h  ave  made  repeated  visits  to  this  place  for  the 
purpose  of  studying  the  effects  of  inoculation.  But  owing  to  the  continual  exchange 
of  cattle,  I  have  gained  but  little  information.  I  could  detect  no  cases,  although  the 
disease  existed  here  last  summer. 

On  April  12  I  visited  the  dairy  farm  belonging  to  Chas.  P.  Harrison,  of  PikesviBe. 
This  and  the  Douglas  farm  are  the  only  farms  on  which  inoculation  has  been  practiced 
in  the  State,  to  my  knowledge.  Mr.  Harrison  says  ho  has  been  exempt  from  the  dis- 
ease since  1873,  and  claims  inoculation  as  a  great  preventive  measure. 

On  April  2  I  visited  the  dairy  of  Mr.  Jeokel,  one  mile  east  of  Baltimore.  This  herd 
consisted  of  50  cows.  In  his  stable  I  found  5  recovered  cases.  This  gentleman  lost  a 
jreat  many  cattle  last  summer  by  the  disease;  but  could  not,  or  would  not,  tell  how 
many.  • 

On  April  5  I  visited  South  Baltimore.  I  found  this  section  of  the  city  also  infected. 
Wni.  Hamburger  (dairyi;ian),  Hanover  street,  had  18  cows,  among  which  was  one  chronic 
>ase  of  contagious  pleuro-pneumonia.  This  place  has  been  infected  for  at  least  six 
years.    There  are  other  dairies  in  close  proximity  to  this  one.    If  one  of  them  remaina 
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ftt^  of  the  disease  for  a  short  period  the  others  will  have  one  or  more  cases  to  contend 
with.  I  have  made  many  visits  in  this  section  of  the  city,  and  I  have  invariably  de- 
leted at  least  one  case  of  tlie  acute  type  of  the  disease.  Recently  I  explained  to  Dr. 
Lynum  the  odndition  of  this  locality,  and  on  visiting  it  pointed  out  to  him  two  acnte 
tM  one  chronic  case  of  the  disease.  I  foand  also  one  dead  animal  on  the  commons 
dear  these  stables.  We  bad  the  dead  cow  removed  to  the  bone-yard,  and  the  post-mor- 
tem examlnatY>n  revealed  all  the  charateristio  lesions  of  the  disease.  I  may  safely 
ity  that  the  diseased  lung  weighed  at  least  35  pounds.  The  diseased  animals  on  the 
•  commoins  were  adlowed  to  commingle  with  the  healthy  ones.  This  man  has  lost,  by 
contagions  pleuro-pneumoma  at  least  35  head  of  cows  within  the  past  six  vears.  In 
iU  nipii  infected  localities  I  find  the  people  attribute  all  this  trouble  to  dealers  in  cat- 
tie.  A  mi^oritiy  of  firesh  cows  purchased  of  these  dealers  are  healthy  at  the  time  they 
Ster  these  infected  stables,  and  they  develop  the  disease  sooner  or  later  afterwar^ 
Iwtid  Sachs  and  brothers  keep  separate  dairies,  but  occupy  the  same  stable,  which  is 
leparated  only  by  a  partition  wall  in  its  center.  They  usually  have  30  or  more  head 
oieow^  among  which  I  have  occasionally  found  a  diseased  one. 

ConMlins  Frostier  (dairyman,  same  localtty)  owns  13  cows,  and  tries  to  keep  that 
munber  on  hand.  I  found  3  chronic  cases  of  contagious  pleuro-pneumonia  m  this 
itable  on  April  5.  I  have  made  several  visits  here  each  month,  but  have  failed  to  de- 
tect an  acute  case^  Animals  are  not  often  exchanged  in  this  stable,  which  has  a  ten- 
dency to  lessen  the  number  of  acute  cases.  On  June  10  one  of  his  cows  died  with  the 
Bilady. 

John  Hillar  (dairyman,  same  locality).  This  stable  contains  13  cows  and  has  been 
htfeeted  for  a  long  time.  (>n  June  8,  after  lingering  some  time  with  the' disease,  one 
&fw  died.  On  June  10  I  found  two  others  suffering  With  the  disease.  On  June  23 
cue  of  the  sick  animals,  which  I  found  on  the  10th  instant,  was  missing.  The  other  one 
WM  still  lingering.  On  July  27  I  fbund  two  more  of  these  cows  sick  wi^  contagious 
fleixro-pnenmonia;  four  others  had  been  removed  from  the  stable  and  new  cows  placed 
in  their  stalls. 

On  April  7  I  visited  a  dairy  belonging  to  David  Stevens,  at  Woodberry.  Here  I 
Irand  7  recovered  cases,  from  the  outbreak  -^hich  he  experi^ced  last  year.  He  lost 
It  least  20  head  of  cows  at  that  time  from  the  effects  of  the  disease.  One  cow  died  the 
diy  previods  tb  this  visit.  The  lungs  were  shown  to  me.  The  right  lung  was  com- 
pletely consolidate  throughout  its  anterior  lobe.  Since  then  I  have  been  unable  to 
teteet  any  more  affected  animals  in  this  stable.  Mr.  Stevens  has  decided  to  part  with 
tftrj  <5bw  which  shows  the  slightest  symptoms  of  the  disease. 

Infected  locaiiiies  in  Baltimore  City  and  County  prior  to  1881. 


Kame  of  owner. 


Weimbeck. 


jfr.  KkhMlman 

MX.  KitftI  X . . . 

Hr.  Doraii 

MLDooglM 


l^Brooks 

Sweeny 


Localities  of  infected  stables  and  premises. 


Hijzhlandtown,  one-half  mile  east  of  Baltimore, 
Joaltimore  Coanty. 

do 

do .'. 

do 

One  and  a  half  miles  east  of  Baltimore,  Balti- 
more County. 
Canton,  east  of  Baltimore,  Baltimore  County. . 

_,  ,  Eai^t  of  Baltimore.  Baltimore  Coiintv 

BMunfiartner I  Northeast  of  Baltimore,  i^ltimore  County 

Holland !  Philadelphia  Road,  east  of  Baltimore,  Balti- 
more County. 

....  do 

Fnrley ^ j  Canton,  east  of  Baltimore,  Baltimore  County.. 

ci«yVJ™!"IlII*"!"!!!!!!!!do!!"!!!!*!i!!!!!!I!;i!!!!!!!!IJ!!  "!!!!*! 


Fatapsco  Neck,  two  and  a  half  miles  east  of 
j      Baltimore,  Baltimore  County. 

,  Haj^hs North  end  of  Baltimore,  Baltimore  County 

mx.tjeume' i do 

Huntin^on  avenue,  north  end  of  Baltimore, 

Baltimore  County. 
Four   miles  north   of  Baltimore,  Baltimore 

County. 
Three  and  a  half  miles  north  of  Baltimore, 
Baltimore  County. 

South  of  Baltimore,  Baltimore  County 

do 

"inrt i do 

-^''ro^tler do 

'.......... do 

in. ..•...-•••«. •••i do 

kU Washington  Road,  near  Baltimore,  Baltimore 

'      Conntj-. 
do 


Bi  Embarger 

■nd  Edward  Sach* 


No.  died. 


6 

4 
3 

Unknown. 

Uiiknown. 

20 

X^nknown. 
85 

Unknown. 

Unknown. 

Unknown. 

8 

HeaTUy. 

8 

6 

Unknown. 

1 

S2 

85 

(*) 
2 

4 

Unknown. 

Unknown. 

17 

Unknown. 


Year. 


1880. 

1880. 
1880. 
1880. 
1880. 

1880. 
1880. 

Unknown. 
187L 

Unknown. 

Unknown. 

Unknown. 

1880. 

1880. 

1879. 
1879. 

mL 

1880. 

Since  1861. 

Since  187& 

1880. 
Since  1878. 

Since  187L 
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Infeettd  locdHtua  in  BalUmare  City  amd  Cowntsf,  ^c-^ontinaed. 


ITame  of  ownor. 


Hr.  Rogan 


Mr.Foifftl 

Mi'H.  Kinny ... 
Tbo.  Langhor. 


John  Glenn %, 


Anff.Lunnan 

Kicnolaa  Boary 

Roas  Winans 

Hay  field  Merryman. 

Mr.  Shipley 

Mr 


.  siiipiey . 
.  fiidgely. 


Dr.  Piper... 
John  Smith 


Jacob  "Wiflner. 


Samael  E.  Parks .. 
William  Williams. 


P.  MoGreever 

William  Anderson 


Charles  P.  Harrison. 

Dr.B.E.Wood 

John  W.  Wagner  . . . 
Slade&Scribner.... 
C.L.  Rogers 


JtmesLyon 

McDonongh  Institute. 

McCauIey 

Jitmes  Vaiu^han 

CharleB  Baker 

DsCvid  Stevens 

Denis  Mathews 

William  P.  Hagan .... 


D.  Gorsnch . . . 
T.  T.  Gorsuch. 
£11  Mathews.. 


Mr.  RnsseU . 


Localities  of  infiected  stablet  and  premises. 


Washington  Road,  near  Baltimore,  Baltimore 
County. 

do 

do * 

Frederick  Road,  west  of  Baltimore,  Baltimore 
County. 

CatomtviUe,  six  miles  west  of  Baltimore,  Balti- 
more County. 

.do 

Sterrett  street,  Baltimore,  Baltimore  County. . 

Baltimore  street,  Baltimore,  Baltimore  County. 

do 

do 

Towsontown,  seven  miles  north  of  Baltimore, 
Baltimore  County. 

do 

Two  miles  northeast  of  Towsontown,  Balti- 
more County, 

One  mile  east  of  Towsontown,  BaUimore, 
County. 

-. . . . .  do 

GovauHtown.  four  milbs  north  of  Baltimore, 
Baktmore  County. 

do 

Hillen  Road,  near  Govanstown,  Baltimore 
County. 

Pikcaviile,  six  miles  northn^est  of  Baltimore, 
Baltimore  County. 

Hillen  Road,  near  Govanston,  Baltimore, 
County. 

PikeBville,  six  miles  northwest  of  Baltimore, 
Baltimore  County. 

One  and  a  quarter  miles  from  Pikesville  depot, 
Baltimore  Conntv. 

One  mile  firom  PikesviUe  depot,  Baltimore 
County. 

do 

Kear  Pikesville  depot,  Baltimore  County 

, do 

Mount  Washington,  Baltimore  County 

do 


Woodberrv,  Baltimore  County , 
■         .   ~  "  C< 

«  east  of  Long  G 
County. 


Dulaney's "Valley,  Baltimore  County. . 

Two  miles  east  of  Long  Green,  Baltimore 


One  mile  west  of  Glencoe,  Baltimore  County. . 

do 

One  mile  west  of  Monkton,  Northern  Central 

Railroad,  Baltimore  County. 
Mount  Winans,  Baltimore  County 


Ko.di«d. 


Unknown. 

60 
4 

87 


6 

15 
UnknowB. 
Unknown. 

85 
1 

1 
20 

8 

10 
5 

5 

20 

Heavily. 

6 

1 

10 

12 

Unknown. 

e 

Unknown. 

0) 

Unknown. 

20 

8 

5 


8 
8 


8inMl87a 

1880. 
1872. 

1878. 

1874. 
1880. 
1884. 
1864. 
1806. 
18801 

1880L 
18801 

1880. 

1878L 
1876L 

1879. 
1880. 

1878. 

188a 

1880. 

187a 

1876L 

1880. 


1880. 
1880. 
1879. 

1876.  t 

1879. 

1878L 

1880. 


•  Not  wflllnir  to  tell  their  loss. 

t Impossible  to  toll,  constantly  changing. 

Ilnieoted  since  1876. 


REMARKS. 


I  cannot  ^ve  yon  accnrately  the  aggregate  loss  snstainod  by  the  owners  of  dairy 
cows  in  this  city  and  its  suburbs,  on  account  of  so  many  having  retired  from  the 
business.  Many  cases  of  contagious  i)leuro-pneunionia  are  hidden  from  me,  not  only  by 
the  owners  of  such  animals,  but  many  dealers  about  here  make  a  practice  of  exchang- 
ing such  animals.  I  have  repeatedly  visited  stables  in  the  eastern  and  southern  part 
of  Baltimore,  fully  expecting  to  find  some  acute  cjwea.  Occasionally  1  have  succeeded, 
but  not  to  that  extent  whicii  I  should  have  done.  Some  cases  which  are  mild  in 
character  are  allowed  to  remain  in  these  stables^  i)roviding  they  assume  convalescence. 
I  must  confess  that  these  people  are  very  Hhrewd  in  their  i)rognosis  of  such  cases.  AU 
tliose  that  assume  the  COTiiquative  type  of  the  disease  are  disposed  of  prior  to  death. 
No  later  than  last  year  the  malady  existed  in  the  eastern  part  of  the  city  to  an  alarm- 
ing extent.  Very  few  of  the  dairy  stables  escaped  its  ravages.  I  have  found  it  a 
universal  fact,  not  only  in  this  but  in  other  States,  that  periodical  outbreaks  of  the 
disease  are  to  be  looked  for  wherever  its  destnictive  elements  have  become  imprisoned. 
In  south  Baltimore  I  have  noticed  isolated  cavses  among  the  difterent  dairy  stables  ever* 
since  March  last.  Too  much  buyingand  selliiig  is  done  in  both  of  these  sections  to 
aver  rid  the  stables  of  the  disease.  They  allow  a  cow  to  remain  in  them  long  enough 
to  develop  the  malady  and  then  she  is  hurried  olf  by  the  dealers  to  other  quarters. 
This  practice  is  the  cause  of  the  transmission  of  the  disease  into  the  outlying  cooutiea 
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tf  Ifaiyluid  as  well  as  into  the  States  of  FenDsylTania  and  New  Jeraey.  I  am  eon- 
TiDoed  that  many  people  have  experienced  eeriooB  loseea  among  their  etook  from  such 
MOfcei  of  infection,  and  yet  they  seem  indisposed  to  acknowledge  the  fact.  This 
asooonts  in  a  spteat  measure  for  the  many  infected  farms  throughoat  the  interior  of 
Hizyland.  We  have  still  another  source  of  transmisdon,  that  is  from  those  animals 
ealled  recovered  cases.  Their  tissues  are  stamped  with  the  virus  for  an  indefinite 
period  of  time  after  convalescence,  atid  where  such  animals  are  allowed  to  exist  the 
Tinilency  of  the  disease  is  only  reserved  for  the  infsction  of  healthy  animals.  Many 
itock-owners  in  this  State  have  confinned  opinions  as  to  the  poor  quality  of  food 
giyen  and  regard  this  as  the  cause  of  disease.  This  is  an  absurdity.  No  matter  how 
in  toimal  may  be  fed,  it  must  come  in  contact  with  a  diseased  one  or  enter  some  in- 
feeted  stable  before  the  contagion  can  generate  in  its  system.  To  illustrate  this  fact 
we  ctn  have  no  better  example  than  the  history  of  this  disease  as  shown  throughout 
this  county. 

Daring  my  investigations  I  have  been  vrary  careful  in  ti^ng  to  trace  the  malady  to 
itsorigin,  but  as  vet  I  am  unable  to  find  anv  stable  where  it  existed  prior  to  1864.  At 
thst  time  most  of  the  cows  were  sent  from  the  Middle  States  into  Baltimore  and  Wash- 
ington, the  war  having  stopped  the  supply.  At  this  time  the  disease  was  known  to 
bnt  few  people.  Boss  Winans,  of  Baltimore,  who  was  among  the  first  to  experience 
the  disease,  tried  his  utmost  to  prevent  the  public  from  knowing  of  its  existence  among 
his  cows.  A  few  persons  fix  the  date  of  its  appearance  in  his  stable  as  early  as  the 
jesr  1863.  However,  other  dairy  stables  in  tne  vicinity  commenced  to  lose  cows 
with  the  disease,  when  it  was  traced  to  Washington  (see  report  of  Washington).  In 
18b6  Mr.  Shipley  succeeded  Ross  Winans  in  the  dairy  business.  He  used  the  same 
fUble,  having  been  told  by  Winans  that  no  disease  of  any  kind  had  ever  existed  on 
his  premises.  Shortly  after  taking  possession  Mr.  Shipley  notieed  a  few  of  his  cows 
coughing,  while  others  became  short  of  milk  and  lost  appetite.  Eventually,  35  head 
of  cows  died.  Mr.  H.  Merryman  sustained  a  loss  in  this  stable  about  the  same  time. 
Other  dairymen  commenced  to  suffer  from  its  ravages.  Outside  of  this  city,  all  along 
the  line  of  the  Western  Maryland  Railroad,  in  Baltimore  County,  can  be  found  stables 
where  the  disease  has  existed,  and  since  the  above  time  it  has  been  transmitted  from 
one  section  of  the  county  to  another.  This  was  caused,  generally^  by  buying  infected 
tnimals  at  the  Baltimore  stock-yard,  and  by  allowing  animals  n'om  infected  stables 
to  pasture  with  healthy  ones.  We  are  now  able  to  point  out  sections  in  dififerent 
pAits  of  not  only  this  but  other  counties  of  Maryland,  where  periodical  outbreaks 
of  Che  disease  occur  annually.  Sometimes  these  outbreaks  are  of  a  mild  and  at  other 
times  of  a  most  malignant  form.  Baltimore  city  and  its  surroundings  furnish  infecting 
material  for  a  wide  extent  of  country. 

CECIL  COUNTY. 

On  May  9 1  commenced  my  investigations  of  this  county.    Elkton  is  its  county  seat. 

The  following  day  the  members  of  the  Cecil  County  Agricultural  Society  hold  a  special 

■eettng,  which  gave  me  an  opportunity  to  converse  with  men  who  are  anxious  to  aid 

the  oflicers  of  your  department  m  checking  the  spread  of  contagious  pleuro-pneumonia. 

From  Mr.  A.  R.  Magraw,  prt'sideut  of  the  society,  I  gained  considerable  information 

Hfarding  the  hygienic  condition  of  cattle  throughout  the  county.     Elkton  I  consider 

free  from  tbe  disease  at  preseut,  although  many  cattle  are  brought  here  in  the  early 

£ili  from  Baltimore  to  be  wintered  by  farmers,  and  after  being  fattened  are  sent  to 

Philadelphia  and  elsewhere  for  human  consumption.    A  great  many  milch-cows  are 

siso  sent  here  from  the  eastern  counties  of  Maryland  and  from  Virginia,  thus  avoiding 

to  a  great  extent  the  infection  which  prevails  about  Baltimore.     When  wo  remember 

to  what  extent  this  city  and  vicinity  is  infected,  it  seems  miraculous  that  any  locality 

ia  the  State  should  be  so  exempt  as  this.    Mr.  James  Yates,  three  miles  northeast  of 

Elkton,  informed  me  that,  in  1879,  he  lost  three  cows  with  the  disease,  and  from  the 

UrtAFv  he  gave  me  I  concltulcd  that  such  was  the  case. 

On  May  11  I  visited  a  place  called  Brick  Meeting  House,  where  I  found  a  recovered 

of  contagious  pleuro-pueunionia,  belonging  to  Levi  M^anis,  who  bought  some 

le  at  the  IJaltiniorc  stock-yard,  in  company  with  a  neighbor,  Mr.  Thomas  Stevens, 

H*79.    Shortly  after  the  arrival  of  these  animals  the  disease  aeveloped  itself  among 

fonr  h4*ad  dying  on  Stevens',  and  three  on  Meams'  farm.    A  few  recovered  on 

1      e,  wliioh  'were  aft(?rwards  sold  to  a  butcher  who  took  them  to  Philadelphia. 

ul  villiige  is  situated  but  a  short  distance  from  tbe  State  line  between  Penn- 

and  Maryland.    From  here  I  went  to  Rising  Sun,  which  is  still  nearer  the 

1.  could  tind  no  sign  of  the  disease,  although  it  had  recently  existed  near  this 

in  Pennsylvania,  where  it  had  been  stampedout  by  the  authorities  of  that  State. 

V  12  and  13  I  visited  all  the  principal  towns  along  the  county  line  from 

to  Perryville.    During  this  investigation  I  visited  many  fine  dairy  farms 

c^ied  a  number  of  valuable  herds,  each  herd  consisting  of  from  20  to  30  head 

ircows,  bat  could  detect  no  signs  of  disease  among  any  of  them.    At  Perryville 
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I  found  ajrentleman  named  John  Stomp  who,  in  1879.  lost  11  bead  of  cattle  by  tbe 
disease.    Tbe  disease  was  broaebt  to  bis  place  by  cattle  pnrcbased  in  Baltimore. 

May  25^  26.  and  27  I  concladed  tbe  inyestijration  of  tnis  county  by  visiting  all  of 
tbat  portion  lyiug  soutb  of  tbe  Pbiladelpbia,  wumin^n  and  Baltimore  Rallroaa,  com- 
mencing at  Freoericktown  and  working  nortb  to  Cnesapeake.  I  failed,  boweyer,  to 
detect  a  single  case  of  contagious  pleuro-pneumonia  in  tbis  section  of  tbe  county.  At 
•Cbesapeake  I  found  a  few  gentlemen  who  deserve  great  credit  for  tbe  energy  wbicb 
tbey  display  in  trying  to  exdude  firom  tbis  place  all  cattle  from  infected  oistriets. 
Mr.  Jobn  A.  Harriot,  member  of  tbe  CecU  County  Agricultural  Society,  seems  to  be 
tbe  most  active  in  tbis  good  work. 

I  will  mention  bere  tbat  I  visited  a  portion  of  Kent  County  called  Galena.  I  made 
tbis  visit  because  steamboats  ran  daily  between  Baltimore  and  Fredericktown.  Tbe 
two  counties  are  separated  by  tbe  Sassafras  Riyer.  Tbinking  tbat  an  occasional  in- 
fected animal  migbt  enter  tbe  county  by  tbese  boats,  I  made  a  close  observation  of  tbe 
cattle  in  tbis  place,  but  I  failed  to  detect  tbe  existence  of  any  disease. 

HARFOBD  COUNTY. 

During  tbe  oarl^  part  of  June  I  visited  tbis  county,  of  wbicb  Bel  Air  is  tbe  county 
seat.  I  met  prominent  citizens  wbo  informed  me  of  tbe  existence  of  contagious  pleuro- 
pneumonia among  their  cattle  in  former  years.  I  visited  all  tbe  towns  ana  manv 
farms,  but  failed  to  find  a  single  case  of  tbe  disease  in  tbe  entire  county.  I  was  w^ 
pleased  with  the  preventive  means  adopted  by  Colonel  Stump  and  Dr.  Magraw.  In 
1880  tbey  received  authority  from  tbe  governor  to  appraise  all  animals  infected  witb 
tbe  disease,  witb  antboritv  to  destroy  them.  Early  last  year  Etdridge  Gallop,  wbo 
occupies  the  large  farm  belonging  to  the  Citizeos'  Banking  Association  of  Balttmore, 
brought  a  lar^e  herd  of  cattle  to  bis  place  from  tbe  Baltimore  stock-yard.  Shortly 
afber  their  arrival  disease  appeared  among  them,  and  four  died  In  a  few  weeks.  Not 
knowing  tbe  nature  of  the  oisease  at  tbat  time,  be  commenced  to  treat  tbe  sick  oows. 
Those  which  showed  no  symptoms  of  aihnent  were  sold.  Four  such  were  sent  into 
Pennsylvania,  where  tbey  soon  infected  cows  belonging  to  Mr.  Pyle.  Tbis  fact  becom- 
ing known  to  the  Pennsylvania  authorities,  tbey  destroyed  every  sick  cow  and  quar- 
antined the  stable.  Mr.  Gallop  sold  others  singly  to  different  parties  in  Abins^on,  in 
this  county.  As  soon  as  Colonel  Stump  and  I&.  Magraw  learned  of  tbe  conmtion  of 
these  animals,  tbey  proceeded  to  kill  every  one  of  tbe  cows  tbat  came  from  Gallop's 
infected  herd.  Tney  then  visited  tbe  infected  stables  and  killed  22  bead.  Some 
animals  bad  been  sent  to  Baltimore  previous  to  tbis  slaughter,  a  fact  unknown  to 
tbese  gentlemen  at  the  time.  In  tbis  herd  17  animals  in  all  died  from  the  effects  of 
the  disease.  Since  this  transaction  no  frirtber  trouble  has  been  experienced  in  Uiia 
locality.  I  visited  other  sections  of  tbe  county,  where  many  herds  of  cattle  are  raisecL 
and  where  large  tracts  of  land  are  used  for  pasturing  and  wintering  fat  cattle.  I 
think  this  latter  pursuit  is  carried  on  to  a  gpneater  extent  in  tbis  county  than  in  any 
other  county  in  the  State.  The  most  of  this  grazing  county  lies  &lon^  Deer  Creek. 
Farmers  in  tbis  locality  frequently  winter  from  75  to  100  bead  each.  The  cattle  pass 
through  the  Baltimore  stock-yard  previous  to  their  arrival  here.  In  the  early  spring 
tbey  are  sent  to  tbe  Philadelphia  markets.  I  was  told  tbat  a  Mr.  Amos  and  son,  who 
lived  in  tbe  northern  part  of  this  county,  bad  lost  cattle  from  contagious  pleuro-pneu- 
monia.  I  visited  their  farm  on  tbe  7tn  of  June,  but  from  the  history  of  tbe  disease 
given  me  by  tbe  owner,  I  am  satisfied  it  was  southern  cattle  fever,  a  disease  wbicb 
prevails  here  ccoasionally,  and  generally  causes  heavy  losses. 

CARROLL  COUNTY. 

During  the  latter  part  of  June  I  visited  the  different  towns  in  this  county,  but  I 
failed  to  find  any  case  of  contagious  pleuro-pneumonia,  either  acute  or  cjironic,  until  I 
reached  a  place  called  Manchester.  After  traveling  a  few  miles  north  of  this  place  I  found 
a  farm  belonging  to  Barney  Zepp.  where  the  disease  has  existed  since  April  30.  A  short 
time  previous  to  this  he  boujrht  ^  cows  from  a  dealer  in  this  place,  wbo  buys  cattle  in 
all  the  different  counties  of  Maryland  and  Pennsylvania,  and  sells  them  in  most  in- 
stances at  the  Baltimore  stock-yard.  At  the  time  mentioned  contagious  plfiuro-pneu- 
monia  broke  out  among  them.  Two  showed  tbe  severe  symptoms  of  the  disease  and 
soon  died.  The  remaining  cows  were  taken  sick  at  different  periods,  and  two  died. 
I  think  the  last  two  cases  will  recover.  In  1875  they  bad  an  outbreaK  of  the  disease 
i  few  miles  west  of  this  place,  in  Bachmau's  Valley ;  cows  from  tbe  Baltimore  stock- 
rard  caused  this  infection.  The  movement  of  cattle  in  the  fall  of  each  year  from  Bal- 
timore here  is  similar  to  the  movement  of  cattle  into  Harford  County,  only  to  a  less 
'ixtent.  In  the  spring  and  summer  months  dealers  drive  most  of  the  cattle  to  tbe  Bal- 
'imore  stock-yard,  from  which  very  few  of  them  return  during  tbe  latter  period. 
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FREDBRICK  COUNTY. 

Od  Jnly  14  I  Tidted  Frederick  City  (connty  seat).  The  disease  does  oot  exist  in 
thia  eoanty  at  psesent.  The  most  of  the  cattle  brought  here  come  from  Virginia. 
The  only  place  where  the  disease  ever  existed  in  this  coonty  is  Woodboro,  12  miles 
Borth  of  this  city.  George  Smith  lost  eleven  head  from  its  effects  last  year.  None  of. 
tlKMe  affected  recovered.  I  am  satisfied  that  Frederick  Connty  will  remain  free  firom 
Uie  extreme  ravages  of  the  disease  so  long  as  such  men  as  Dr.  Fairfax  Schley  is  at  the 
heed  of  the  Agricultural  Society.  He  is  well  versed  in  the  nature  of  the  disease,  and 
is  therefore  enabled  to  explain  to  the  members  ef  his  society  the  precautions  necessary 
to  prevent  its  spread. 

ANNS  ABUKDEL  COUNTY. 

1  visited  the  principal  city  (Annapolis)  and  most  of  the  small  places  in  this  countv. 
No  disease  has  existed  in  any  of  these  places  during  the  last  three  years.  On  tne 
dairy  farm  of  Mrs.  Berry,  one  and  a  half  miles  northwest  of  Annapolis,  a  few  animals 
died  previous  to  the  death  of  her  husband,  which  occurred  three  years  ago.  Very 
fow  dairy  stables  that  contciin  over  5  or  10  cows  are  to  be  found  in  this  city.  On  its 
outskirts  are  a  few  farms  stocked  with  valuable  cattle.  I  was  surprised  not  to  find 
more  of  the  disease  here,  because  boats  make  daily  trips  to  and  from  Baltimore,  and 
often  bring  cows  from  the  stock-yard  in  that  city.  Since  the  outbreak  of  the  disease 
in  Baltimore  last  year,  however,  most  of  the  people  in  this  county  are  very  careful 
vhera  they  purchase  tneir  stock. 

PRINCE  OBORGE'S  COUNTY. 

Dnzing  the  early  part  of  August  and  the  latter  part  of  September  I  made  investiga- 
tioDS  in  thia  county.  Near  the  line  of  the  District  of  Columbia,  I  found  the  disease 
had  existed  in  previous  years.  1  could  detect  no  cases  at  present.  In  the  year  1879, 
David  Campbell,  dairyman,  three  and  three-quarter  miles  southeast  of  Washington, 
is  this  county,  contracted  tiie  disease  among  his  cows  by  purchasing  an  animal  afi'ected 
with  it,  from  Mr.  McDowell,  of  Washington.  A  veterinarian  was  sent  from  the  latter 
plaee,  who  advised  Mr.  Campbell  to  destroy  his  cows.  Two  of  them  were  killedi  two 
etheiB  died,  and  the  remainder  were  sold.  A  man  named  Brooks,  who  Jives  one  mile 
wth  of  this  infected  stable,  lost  two  cows  by  the  disease.  They  were  inflected  by 
Ifr.  Campbell's  cattle.  I  found  other  farms  where  the  disease  had  exist'ed  in  the  Di8- 
triet  of  Columbia,  near  the  connty  line,  which  I  shall  mention  in  my  report  of  the 
District.  All  of  that  section  of  this  county  bordering  on  the  eastern  line  of  the  0is- 
ttiet  of  Columbia  has  been  liable  to  more  or  less  of  the  disease  among  the  dairy  cows 
tbkoe  its  appearance  within  the  Distsict.  This  is  especially  so  as  regards  the  daii^^ 
eows  alone  the  Baltimore  and  Ohio  Railroad.  A  few  miles  from  'Washington,  near 
Bsnning's  Bridge,  I  found  a  farm  where  the  diBease  existed  in  1878.  The  place  belongs 
to  W.  B.  Lacey,  who  lost  13  head  of  cows  at  tiiat  time.  Those  that  recovered  were 
lold.    lliere  is  no  disease  on  his  place  at  present. 

MONTGOMERY  COUNTY. 

On  August  10  I  visited  Bockville,  the  county  seat.  I  could  find  no  one  here  who 
trer  heard  of  the  existence  of  the  disease,  except  near  Sandy  Springs,  which  is  situ- 
ated near  the  border  line  between  this  and  Howard  county.  L  have  been  in  most  of  the 
towns  of  the  county,  but  I  have  failed  to  detect  a  single  case.  At  Sandy  Springs,  in 
fhs  year  1876,  Dr.  Thomas  and  his  brother  Edward,  who  have  adjoining  farms,  expe- 
~  a  mild  form  of  the  malady  among  their  cattle.  The  disease  was  communi- 
bv  a  cow  purchased  in  Washington.  Other  owners  of  cattle  in  tluH  locality  also 
W  losses  among  their  stock,  among  them  Philip  Stabler  and  Wm.  Moore.  The 
^8  fSftrm  fs  located  two  miles  west  of  Sandy  Springs.  All  of  that  portion  of  land 
ireet  of  the  Metroplitan  Railroad,  and  bordering  on  the  Chesapeake  and  Ohio 

,  is  used  as  pasture  for  fattening  cattle.     Since  the  termination  of  the  war  a 

^  many  cattle  have  been  bought  from  men  in  Southwest  Virginia  and  afterward 
red  in  this  locality  until  they  were  fit  to  send  into  the  market.     Very  few  come 
either  Washington  or  Baltimore,  and  the  d&nger  of  infection  Is  therefore  greatly 
Asd. 

DISTRICT  OF  COLUMBIA. 

' '  the  District  of  Columbia  and  a  portion  of  Virginia  as  liable  to  periodical 

.. ,        agious  pleuro-pneumonia.    It  has  existed  in  this  locality  since  1864. 

tjoum  tMie  same  condition  as  Baltimoi^  city  and  county.    1  made  repeatea 
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visits  to  this  section  in  the  months  of  August  and  September,  and  found  one  or  more 
cases  during  each  visit.  On  August  11  I  visited  the  north  end  of  Washington,  a 
locality  commonly  callod  "  Cowtou-n,''  where  I  found  a  small  portion  of  inhabitants 
owning  a  great'er  or  less  number  of  dairy  cows.  Near  by  is  a  large  commona  where 
most  of  these  animals  are  pastured.  During  one  of  my  visits  in  this  locality  I  detected 
a  cow  with  all  the  symptoms  of  an  acute  form  of  the  disease.  It  was  owned  by  Mr. 
Hollidge,  wiio  lives  on  Sherman  Avenue.  In  the  same  stable  I  found  a  ohroaio  case. 
This  animal  formerly  belonged  to  his  brother,  who  kept  a  dairy  stable,  two  montha 
previous  to  this  time,  on  Spring  road,  about  one  and  a  half  miles  north  of  the  boundary 
line  of  the  city.  This  gentleman  became  disheartened  by  the  loss  of  cows  affected 
with  the  disease,  and  sold  out.  Those  bought  by  his  brother  showed  no  symptoms  pf 
the  disease  at  the  time  of  purchase,  but  it  developed  itself  in  this  cow  after  her  arri- 
val.   This  man  lost  heavily  in  cows  in  the  year  1&71. 

Mr.  McKay,  who  keeps  a  dairy  stable  on  Ninth  street,  one-half  mile  north  of  Bound- 
ary street,  bought  7  cows  from  Mrs.  Seidenberger,  who  was  anxious  to  sell,  as  she  lost 
4  cows  by  the  disease  last  February.  Her  stable  is  located  near  the  infected  stable 
on  Spring  road,  which  was  used  by  Mr.  Hollidge.  McKay  denied  the  existence  of  the 
disease  among  his  cows,  but  3  of  them  have  disappeared  in  some  way  unknown  to  me. 
I  wish  to  mention  here  that  it  is  useless  for  me  to  watch  any  of  the  stables  where  I 
find  the  disease  so  long  as  wo  have  no  power  to  destroy  the  affected  animals. 

Mr.  Harman  lives  at  Mount  Pleasant,  about  one  mile  north  of  Washington.  On  tl^e 
30th  of  September  I  found  a  cow  in  his  stable  suffering  with  the  disease.  Previous  to 
my  visit  Dr.  C.  P.  Lyman  had  visited  this  stable  and  found  a  heifer  calf  suffering  with 
the  disease  in  an  acuto  form.  It  died  the  same  day.  An  autopsy  was  made  and  a  por- 
tion of  the  right  lung  preserved.  On  the  same  day  I  visited  a  stable  owned  by  Robert 
Brown  (colored),  who  lives  a  short  distance  south  of  Mr.  Harman^s.  I  found  one  of 
his  cows  Hick  with  the  disease.  This  man  says  that  the  disease  has  been  on  his  place 
since  1875,  and  that  he  has  lost  several  cows  by  it. 

On  October  1  I  was  refused  admittance  to  the  stable  of  Mr.  Shugrew,  which  is 
located  a  few  hundred  feet  south  of  Mr.  Hollidge's.  One  of  his  animals  was  undoubt- 
edly sick.  The  rest  of  them,  14  in  number,  were  running  at  large.  As  I  was  unable 
to  see  the  sick  animal  I  could  not  decide  as  to  the  nature  of  the  disease.  Since  1671 
this  man  has  lost  30  cows  by  the  malady. 

On  October  3  I  visited  the  commons  about  Mount  Pleasant.  Among  a  large  herd  oi 
cows,  which  belonged  to  different  owners,  I  found  several  recovered  cases.  I  also 
discovered  a  very  acute  case  in  a  field  adjoining  these  commons,  which  I  learned  be- 
longed to  Robert  Hays.  Six  other  cows  were  with  her.  I  thought  it  important  to 
maEe  this  case  known  at  once  to  the  department,  in  order  that  80U>s  one  else  would 
go  and  examine  it.  From  the  time  of  the  discovery  of  this  animal  until  my  return  in 
company  with  a  representative  of  the  department,  which  was  but  two  or  three  hours, 
the  cows  had  been  removed  to  their  stables  in  **Cowtown,"  near  Seventh  Street  ana 
Boundary,  and  the  sick  animal  exchanged  for  a  healthy  one.  When  questioned,  the 
owner  could  not  give  the  residence  of  the  dealer  with  whom  he  had  exchanged  the 
cow.     He  acknowledged  that  he  had  lost  30  cows  by  the  disease  since  1871. 

On  the  same  day  I  visited  the  stable  of  Captain  Viall,  Meridian  Hill,  northwestern 
boundary  of  Washington.  This  place  has  been  infected  since  1876.  During  this 
period  he  has  lost  28  cows.  Two  have  died  since  last  Juno.  One  animal  is  still  liv- 
ing, and  has  been  running  at  large  for  the  last  two  mouths.  She  is  liable  to  spread 
the  disease  among  other  animals. 

October  7  I  walked  over  the  commons  on  the  eastern  part  of  the  District  of  Colum- 
bia, where  most  of  the  cows  in  this  section  graze.  I  detected  one  cow  among  them 
sick  with  the  disease,  and  concluded  to  follow  her  to  the  stable,  situated  on  D  street 
between  Eighth  and  Ninth,  northeast.  Mr.  Callahugh,  the  owner,  acknowledged  hav- 
ing had  four  cows  affected  with  the  disease.  Whenever  they  commenced  to  gnint  or 
showed  severe  symptoms  he  disposed  of  them  to  the  butchers.  He  snid  he  intended  to 
dispose  of  this  cow  in  the  same  way  if  her  appetito  did  not  soon  return.  I  found  her 
temperature  to  bo  10:U,°  F.  He  noticed  his  tirst  sick  cow  in  the  month  of  June,  and 
has  been  tronbh^d  with  the  contagion  among  his  cows  up  to  this  dat<».  At  the  begin- 
ning of  this  outbreak  ho  owned  seven  cows.  Five  of  them  have  been  affected.  Other 
people  in  this  locality  have  lost  a  few  cows  lately.  L.  Obenstein,  who  lives  one 
square  east  of  Callahngh's  stable,  lost  one  affected  with  the  disease  last  week.  Mr. 
Bresnahani,  C  stioet  between  Eighth  and  Ninth  northeiust,  lost  one  cow  affected  with 
the  disoaso  during  the  month  of  Sept<;mbor;  also  Mrs.  Clancey,  on  Fifth  street  be- 
tween North  A  aiul  Eawt  Capitol  street,  lost  an  animal  in  the  month  of  August.  Since 
1870  this  lady  has  lost  GO  cows  by  the  disease. 
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J^  disease  in  the  District  of  Columbia  prior  to  1881. 


Ktme  of  owner. 


Xn-Keefe 

lOehMawliite. 
Mr.UoIlidj[e... 
OveofQmtnnew 
Xnlforrtey  .. 
lolwrtBays... 
MAClttMey... 


WQBamDayiB. 


Ifr.  Hwrinjrton 
MtBty!?:...., 


Ifr-Holdeii.. 


Ifr-AndriM.. 
Ifr.Buigerter 
GipCamYiall. 


llABIftftaen 

^BflUmiB  Oreen 

MnbRHamilion. «. 

Ifr.  Neham... .............. 

MifclWly 


Locality  of  infected  stables. 


91 0  Twentieth  streetnear  K  street,  Washington . 

Seventh  street  near  Boundary 

Sherman  avenue,  Boundary,  Washington 

do 

Seventh  street  near  Boundary,  "Washington 

Boundary  street  near  Seventn,  Washington  . . . 

Fifth  street  between  North  A  and  East  Capi- 
tol streets,  Washington. 

Comer  of  T  and  Twenty-seventh  streets,  Wash- 
ington. 

No.  3418  First  North  street,  Georgetown 

Smiles  southeast  of  Washington,  Marlborough 
road. 

2  miles  southeast  of  Washington,  Marlborough 
road. 

Comer  of  Seyent^  street  and  Hock  Creek  road, 
Washington. 

Tenallytown  near  Washington 

do 

Meridan  Hill,  northwest  of  Boundary  street, 
Washington. 

Fonrteentn  street,  2  miles  north  of  Washington . 

Fourteenth  street,  2  miles  north  of  Washin  gton . 

Fourteenth  stree^  1  mile  noith  of  Washington . 

Tenallytown,  D.  C 

Corner  ofG  and  T  wofity-fifths  treets,  Washing- 
ton. 


Num'beT 
of  deattia. 


4  cows . . . 
20  cows . . . 
Unknown 
30  cows . . . 
14  cows... 
30  cows . . . 
60  cows . . . 

23  cows . . . 

20  cows . . . 
28  cows . .  - 

Unknown 

40  cows . . . 

12  cows  . . . 
Unknown 
28  cows... 

5  cows . . . 
2  cows . . . 
5  cows . . . 

14  cows . . . 
16  cows . . . 


Tear. 


1864 
1869 
1871 
1871 
1871 
1871 
1871 

1873 

1875 
1875 

1875 

1875 

1876 
1876 
1876 

1877 
1877 
1877 
1877 
1879 


SXTMMAltT.      r 

Tlie  roBolt  of  my  investigations  enables  me  to  give  the  following  summary : 

XoBber  of  cattle  examined  since  March, 1881 1 11,270 

Runber  of  acnte  cases  of  disease  foand  since  March,  1881 110 

Vttnber  of  chronic  cases  of  disease  foand  since  March,  1881 41 

ToUlomnber  of  diseased  animals  found  since  March,  1881 151 

Rimber  of  deaths  that  have  occurred  since  March,  1881 G7 

lumber  of  deaths  reported  as  having  occurred  since  1864 1,029 

Bespectfully  submitted. 

W;  H.  ROSE,  D.  V.  S. 
Baltimors,  Mi>.y  yoveniber  1, 1881. 
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INTRODUCTION. 

Sir  :  I  have  the  honor  to  present  herewith  the  following  rei)ort  of 
eome  of  the  work  done  by  the  Entomological  Division  during  the  fiscal 
year  now  drawing  to  a  close.  The  report  necessarily  covers  but  a  small 
portion  of  the  work  done  or  being  done,  and  is  devoted  to  some  of  the 
more  impo^lit  observations  and  experiments  of  a  practical  natnre  on 
0Dch  sabjects  as  have  received  especial  attention,  viz.,  Silk-coltore,  the 
Cotton  Worm,  the  Chinch  Bug,  the  Army  Worm,  the  insects  afifeeting 
the  Orange,  those  affecting  Eice,  some  new  depredators  on  Com  or 
MaizQ,  and  various  miscellaneous  insects  that  have  attracted  more  than 
usual  attention  during  the  year. 

"Willie  I  have  not  hesitated  to  embody  matter  of  scientific  interest 
and  even  descriptive  matter  when  necessary  to  give  greater  accuracy 
to  the  information  to  be  conveyed,  yet  lengthy  descriptive  papers  have 
been  eschewed  on  the  grqund  that  these  reports  are  intended  for  the 
practical  man  rather  than  as  contributions  to  entomological  science. 

It  is  not  necessary  to  draw  your  attention  specifically  to  the  contents 
of  the  following  pages,  nor  to  the  important  practical  discoveries  which 
they  refer  to.  To  do  so  would  not  add  to  their  value.  But  a  few  words 
as  to  the  general  work  of  the  Division,  with  such  suggestions  as  experi- 
e    e  indicates,  will  not  be  inappropriate  in  submitting  the  report. 

Tor  years  ago,  when  first  called  to  act  as  Entomologist  to  the  De- 
tm    it,  I  found  provision  made  in  the  annual  appropriation  for  but 
I)eri     I  who,  in  addition  to  a  clerk  allowed  from  the  clerical  force 
]        1     »wn  as  the  assistant  entomologist,  constituted  the  Division. 
"C       r  such  conditions  it  is  not  surprising  that  little  was  attempted  in 
way  of  original  research  of  a  practical  nature.    The  surprise  is, 
,  that  Mr.  Glover  accomplished  as  much  as  he  did  during  his  long 
ction  with  the  Department. 
The  evil  from  insects  injurious  to  the  various  crops  of  the  country  is 
a  great  and  growing  one  which  none  more  fully  appreciate  than  the 
dvator  himself.    The  aggregate  annual  loss  to  the  nation  from  insect 
dations  amounts  to  hundreds  of  millions,  and  there  is  a  loud  call 
t        ;  but  relief  can  come  only  by  a  combination  of  accurate  ento- 
k     wledge  with  extensive  field  work  and  experiment,  and 
IK>ssible  only  with  men  and  means.    My  first  step,  there- 
was  to  get  an  increase  of  means  so  necessary  to  such  work,  and  I 
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at  once  began  some  special  investigations  looking  to  the  control  of  a 
few  of  the  worst  of  our  insect  pests.  The  Division  was  reorganized  on 
a  more  practical  basis,  and  my  successor  continued  the  work  that  had 
been  planned  and  begun. 

The  great  increase  in  the  correspondence  of  the  Division  may  be 
judged  of  by  the  fact  that  during  the  past  year  over  2,000  letters  of  in- 
quiry have  been  received,  most  of  them  requiring  full  replies,  so  that, 
in  fact,  over  1,800  letters  have  been  written.  This  correspondence  consti- 
tutes a  very  large  part  of  the  work  of  the  Division,  and  demands  most 
of  the  time  of  myself  and  office  assistants.  A  large  proportion  of  the 
letters  received  make  inquiry  regarding  some  of  the  commonest  and 
best  known  insects.  This  dissemination  of  special  information  to  indi- 
viduals is,  I  conceive,  one  of  the  chief  functions  of  the  entomologist, 
yet  one  of  infinitely  less  importance  to  the  country  than  original  research 
and  discovery ;  and  as  such  routine  correspondence,  even  with  the  most 
economical  division  of  labor  among  the  present  office  force,  has  more 
and  more  absorbed  the  time  of  the  Division  to  the  detriment  of  field 
work  and  experiment,  my  aim  has  been  to  gain  more  time  for  this  last 
part  of  our  work  without  impairing  the  efficiency  of  the  Division  in  the 
matter  of  said  correspondence. 

As  greatly  helping  to  this  end  I  have  begun,  with  your  approval,  the 
preparation  of  a  series  of  special  Bulletins  on  the  most  widespread  and 
important  of  our  injurious  insects,  each  intended  to  contain  a  complete 
account  of  all  that  is  known  in  reference  to  some  particular  insect  or 
some  particular  set  of  insects  afl:ecting  a  given  crop.  Such  Bulletins — 
concise,  so  as  to  be  readily  mailed,  written  in  popular  style,  and  amply 
illustrated — will  greatly  facilitate  the  correspondence,  by  rendering  un- 
necessary the  constant  repetition  of  letters  giving  detailed  information 
to  the  various  correspondents  who  make  inquiries  about  one  and  the 
same  species. 

A  Bulletin  on  the  ^Northern  Army  Worm,  one  on  the  Boll  or  Com 
Worm,  and  one  on  Canker  Worms  are  prepared  and  ready  for  the  press, 
while  others  on  Cabbage  Insects,  and  on  the  Chinch  Bug  are  in  prepa- 
ration. If  stereotyped,  these  Bulletins  can  always  be  kept  in  supply, 
and  limited  editions  only  need  be  published  at  any  one  time. 

I  would  recommend  further,  as  a  means  of  increasing  the  usefulness 
of  the  Division,  that,  in  addition  to  the  special  Bulletins  above  indicated, 
a  periodical  Bulletin  of  the  Division  be  issued  touching  general  entomo- 
logical matters  of  current  interest.  Many  contributions  of  value,  whether 
from  voluntary  correspondents  or  special  field  agents,  are  placed  on  file 
in  the  Division  archives,  and  they  are  either  not  made  public  at  all  or  are 
used  in  the  Annual  Report,  which  appears  long  after  they  have  lost  much 
of  their  timely  interest.  With  such  a  system  of  publication  as  I  have 
indicated,  added  to  the  special  reports  ordered  by  Congress,  the*  work 
of  the  Division  would  be  rendered  more  effective.  Three  special  rex)Orts 
are  in  course  of  preparation,  viz.,  a  Bibliography  of  economic  entomology. 
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a  report  on  the  insects  affecting  tho  Orange  tree,  and  a  report  on  forest 
tree  insects.  These  will  be  too  bulky  to  be  issued  a«  Bulletins,  or  to  be 
included  in  the  Annual  Report,  and  should  be  ordered  printed  by  special 
let  of  Congress. 

The  United  States  Entomological  Commission,  which  was  by  act  of 
Congress  attached  to  the  Department  at  the  beginning  of  the  fiscal  year, 
has  not  attempted  any  field  work,  but  has  been  closing  up  its  office  work 
in  accordance  with  the  spirit  of  the  last  appropriation  act.  Bulletin  7, 
by  Dr.  Packard,  on  forest  tree  insects,  has  been  issued,  and  the  third  and 
fourth  reports  of  the  Commission  have  been  completed  and  are  ready 
for  the  printer. 

As  we  now  have  near  by,  and  of  easy  access,  a  National  Museum  ad- 
mirably fitted  for  the  preservation  and  exhibition  of  natural  history 
specimens,  and  as  the  Director  thereof  is  authorized  by  the  organic  law 
to  claim  any  collections  made  by  the  various  other  Departments  of  the 
goTemment,*  I  have  decided,  with  your  approval,  to  devote  as  little 
possible  to  pure  museum  work,  limiting  it  to  the  preservation  of 
material  as  will  best  illustrate  the  habits  of  those  insects  which 
est  the  farmer.    In  this  direction  a  large  number  of  species  have 
n  reared,  studied,  and  mounted,  so  that  those  treated  of  in  the  report 
1  but  a  firaction  of  the  number  actually  studied.    In  systematic  mu- 
i  work  I  hope  rather,  as  curator  of  Entomology  in  said  museum, 
to  c    >perate  with  Professor  Baird  in  his  efforts  to  bring  together  a 
a       collection  of  insects,  and  to  this  end  have  deposited  with  him 
(     I  private  collection.    It  is  thus  more  safe  from  fire  than  it  would 
Oe  in  the  Department,  and  at  all  times  accessible  when  needed,  as  is 
ecmstantly  the  case,  in  the  work  of  the  Division. 
I  have  been  assisted  during  the  whole  of  the  year  in  my  office  work, 
1  in  the  preparation  of  reports,  by  Prof.  W.  S.  Barnard,  Mr.  L.  O. 
H    rard,  Mr.  E.  A.  Schwarz,  and  ]\Ir.  Theo.  Pergande,  and  since  Sep- 
by  Mr.  B.  Pickman  Mann;  and  these  gentlemen,  together  with 
,  A.  Koebele,  who  has  aided  part  of  the  time  in  the  office  work,  de- 
"e  my  praise  and  thanks  for  the  uniform  industry  and  interest  which 
havemanifestedin  the  workassignedtothem.  The  same  is  to  be  said 
:ents  and  observers  in  different  parts  of  the  country.    Mr.  H.  G. 
d  has  had  charge  of  the  Orange  insect  investigation  in  Florida, 
'.  ]     xence  Bruner  of  the  work  in  relation  to  the  Rocky  Mount- 
loci       in  the  Northwest.  Dr.  J.  C.  Neal,  of  Archer,  Fla.,  Dr.  E.  H. 
J,  of  Kirkwood,  Miss.,  Mr.  W.  E.  Martin,  of  Oxford,  Miss.,  Mr. 
low,  of  Cadet,  Mo.,  and  Miss  M.  E.  Murtfeklt,  of  Kirkwood, 
1      e  each  made  special  observations  for  the  Division,  under  in- 
ly during  some  part  of  the  year,  while  my  predecessor,  Prof.  J. 
Vomstockj  has  been  engaged  at  Ithaca,  K.  Y.,  on  a  si^ecial  reiwrt, 
i  he  took  with  him  all  the  notes  of  importance  (with  duplicate 


1  StAtates*  5  6586;  Statutes  Forty-fifth  Congress,  third  session,  chap.  182, 
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specimeijs)  that  had  accnmnlated  daring  his  administratioiL  SBs  report, 
iuist  submitted,  consists  chiefly  of  a  monograph  of  the  Diaspinof^  a  sab- 
family  of  the  scale-inseots.  This  monograph  indades  the  spedes  already 
treated  of  in  the  last  Annual  Bepoi:!}  of  the  Department,  as  well  as 
many  foreign  species,  and,  at  your  request  to  curtail,  for  want  of  space, 
I  have  excluded  it.  The  rest  of  the  rex>ort  is  included  herewith.  Con- 
siderable matter  of  my  own,  has,  for  the  same  reason,  been  excluded. 

The  wood-cut  illustrations  are  some  of  them  from  my  own  pencil,  but 
ha^e  most  of  them  been  drawn  by  Mr.  George  Marx^  under  my  direction. 
The  photo-engravings  illustrating  Professor  Comstock's  report  have  been 
drawn  by  Mrs.  Comstock,  who,  together  with  Mr.  H.  W.  Turner,  as- 
sisted him  during  the  year.  The  colored  plates  are  painted  from  natare. 
Where  the  figures  are  enlarged  the  natural  size  is  indicated  in  hair-line 
or  in  some  other  way. 

EespectfuUy  submitted  June  30, 1882. 

O.  V.  RILEY, 

EntomologiiU 
Hon.  Geo.  B.  Lobino, 

Commissioner  of  Agriculture. 


EXTRACTS  FROM  OORRESPONDENOm 

The  following  extracts  have  been  made  from  the  miscellaneous  cor- 
respondence as  containing  entomological  observations  of  interest  not 
included  in  the  balance  of  the  report.  They  could  not  be  extended  so 
as  to  include  all  such  observations  made  by  correspondents  without 
trenching  on  the  report  proper;  while  the  voluminous  correspondence 
from  special  agents  wilL  much  of  it,  be  used  elsewhere.  The  references 
in  brackets  are  to  the  Letter  Files,  by  number  and  page,  to  facilitate 
future  use  of  the  faU  communications: 

On  Jnly  2d,  W.  F.  Holmes,  of  Cypremort  P.  O.,  Saint  Mary's  Parish,  La.,  sent  a  new 
enemy  of  the  sugar-cane,  with  statement  that  it  eats  the  heart  of  both  stabble  and 
plant  8UOAK-CANE  and  of  corn,  and  hides  in  the  very  lowest  part  of  the  heart,  oansv 
ms  its  death  and  decay.  The  specimens  sent  were  larve  of  noctnid  moths,  bat  were 
all  dead,  so  that  it  was  impossible  to  determine  them  more  exactly  It  is  evidently  a 
new  enemy.     [L.  F.  5:  180.] 

On  August  11th,  R.  M.  Sims,  Colambia,  S.  C,  sent  specimens  of  a  species  of  PodmrOf 
which  *'■  came  out  in  myriads  from  the  ground  at  the  State  Penitentiary,  from  beneath 
brick  drains,  walls,  &c."    [L.  F.  5:  ife.] 

On  July  20th,  T.  J.  Davis,  of  Rixeyville,  Culpepper  County,  Virginia,  sent  eggs  of 
CVmocampa  amaicana,  which  he  found  on  twigs  of  peach  trees.    TL.  F.  5:  217.1 

On  August  15th,  Wm.  Fairweather,  of  McLane,  Erie  County,  Pennsylvania,  wrote  that 
his  apple  crop,  in  an  orchard  of  6,000  trees,  had  suffered  greatly  from  the  ravages  of 
Anthonomus  quadrigibbus,  ''Some  trees  wiU  hardly  have  an  apple  but  what  is  dashed 
and  dotted  ail  over  by  the  proboscis  of  the  Beetle  pest.''    [L.  F.  5:  255.^ 

On  Au^st  31st,  J.  A.  Gundy,  of  Lewisburg,  Pa.,  sent  heads  of  clover,  infested  with 
Cecidamyta  luguminicolaj  from  his  locality,     iti,  F.  5:  263.] 

On  October  4th,  Dr.  D.  H.  Webster,  of  Austin,  Mo.,  wrote  that  the  Chinch  Bogs  had 
done  a  great  deal  of  damage  to  the  wheat  and  com  crops  in  his  locality  in  1881.  [L. 
F.  5;  291.1 

On  October  13th,  Theo.  G.  Fowler,  of  Uniontown,  Ala.,  sent  specimens  of  Straehia 
hisirionica,  with  an  account  of  their  ravages  on  collards,  turnips,  cabbages,  and 
RADISHES ;  and  rh4i1cellura  hyalinitalis  which  had  riddled  the  leaves  of  the  squash 
VINES.     [L.  F.  5:  310 J 

On  October  4th,  H.  Cf.  Meyer  sent  specimens  of  CkUandra  (nnfga,  which  had  been  dia- 
bributed  in  seed  com  by  the  Department.    [L.  F.  5 :  330.  ] 
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On  October  520th,  J.  £.  Willet,  of  Macon,  Oa.,  sent  specimens  of  Onmderes  oingulahu 
wbieh  Imd  been  fftrdling  the  twiiirg  of  Enoush  walnxtt.    [L.  F.  5 :  365.] 

On  October  2&thy  J.  0.  Barlow,  Cadet,  Washinston  County,  Missoi^ri,  sent  specimens 
cf/mowa*  which  had  been  fonnd,  pupated,  above  the  first  or  top  joint  of  wheat 
itrawB.  ^*  The  crops  that  were  infested  by  the  wonn  were  very  poor,  and  nrew  mostly 
in  fields  that  had  been  sown  in  wheat  four  or  five  years  in  succession.''  He  sent  also 
■pseimens  of  SUvaimB  advena  and  Typhaafumataf  which  he  said  he  found  earnestly  at 
work  upon  cobn  in  stack,  eatingthe  grain,  with  their  heads  in  the  small  hole  at  the 
bottom  of  the  excavation.    [L.  F.  5 :  J76.] 

On  November  7th,  he  added  that  more  than  two-thirds  of  the  wheat  straws  in  the 
field  bad  a  larva  or  pupa  of  the  laoaoma  in  them,  and  the  crop  was  sadly  dimibished 
hj  them.  One  farmer  bad  15  bushels  off  9  acr^,  another  sowed  15  bushels  of  wheat 
and  harvested  only  30  bushels :  another  harvested  6  bushels  from  10  acres,    [h,  F.  5: 

On  Noirember  16th,  Gabriel  A.  Foumet,  of  Lake  Charles,  La.,  sent  specimens  of  Par- 
Itiorui  pergandiif  which  he  stated  hadl^rst  appeared  for  the  season  on  the  leaf  of 
OIAXOE  TREES  since  the  first  of  the  month.  '^  Since  four  or  five  years  this  insect  has 
made  its  appearance  and  completely  destroyed  the  valuable  orance  groves  which  form 
the  principal  source  of  the  value  of  the  land  here."    [L.  F.  5:  405.1 

On  November  7th,  Almond  Maxson,  of  Minden,  Sanilac  County,  Michigap,  sent  speci- 
mens of  Calandra  granariay  which  had  been  distributed  by  the  Department  in  seed 
WHEAT  to  the  suflferers  by  the  Michigan  fire.  It  is  presumable  that  tne  fire  had  ridden 
the  district  of  all  these  pests,  so  that  it  vras  particularly  unfortunate  that  the  Depart- 
ffleot  should  have  been  the  means  of  reintroducing  them  so  promptly.  [L.  F.  5 :  427.  ] 
On  November  19th,  Evan  J.  Frothro,  of  Richland^  Stewart  County,  Georgia,  sent 
ipecimens  of  an  undetermined  species  of  OethuSy  stating  that  they  had  injured  cuu- 
TAB  early  in  the  spring.     [L.  F.  5:  465.] 

On  November  14  th,  \V.  Cornell  Cay  wood,  of  Marlborough,  N.  Y.,  sent,  in  response  to 
areqneet,  specimens  of  Bhloeottibue  liminaris,  upon  whose  ravages  on  peach  trees  he 
vrote  in  the  Bural  New-  Yorker  of  November  12,  and  again  in  the  same  paper  later.  [  L. 
F.5:  480.1 

On  November  21st,  he  wrote:  "  *  *  *  If  it  is  recorded  as  injuriously  affecting 
nACH  twigs  it  has  evidently  changed  its  point  of  attack,  as  it  in  no  instance  attacks  the 
mailer  branches  or  twi^s,  nor  even  one-year-old  trees,  and  very  seldom  two  years  old; 
if  they  do  the  number  is  so  small  that  they  do  but  Jittle  iigury.  We  see  them  on  three- 
jmKiid  trees,  but  in  killing  numbers  on  fjpur  years  old  and  older.  Since  sending  the 
aeeonnt  of  this  insect  to  the  Bural  New-Yorker^  by  further  examination  we  find  they 
iiftvl  all  the  cultivated  and  wild  cherries  and  plums.  We  fonnd  a  cherry  tree  six 
ysan  old  as  effectively  killed  as  the  peacu  tree  we  sent  you  by  express.''  [L.  F. 
fi:48L] 

Oo  January  21st,  Matthew  Cooke,  chief  executive  horticultural  and  health  ofllcerof 

California,  Sacramento,  Cal., -wrote:  «    •    *    •    From  practical  experiments  we  have 

Hvnred  beyond  a  doubt  that  a  successful  warfare  (against  insects)  can  be  accompliriied. 

1  have  no  hesitation  in  saying  that  Santa  Clara  County-  will  increase  her  produce  of 

fltfice  marketable  fruit  from  75  to  100  per  cent,  this  coming  season.    The  remedy  most 

ftivored  there  at  present  is  coal  oil.    However,  I  dare  not  recomniend  it,  as  i^orant 

farties  might  attempt  to  use  it  and  destroy  the  trees.    I  will  take  tne  liberty  ot  giving 

JOD  the  exi>erience  of  a  gentleman  owning  an  orchard  two  miles  from  San  josd,  Santa 

Clara  County : 

''Ueorge  W.  Rutherford  owns  extensive  mining  interests  in  the  State  of  Nevada. 

therefore  cannot  be  classed  as  a  practical  fruit-grower.    He  bought  an  orchard 

J  Years  ago  at  San  Jos^  at  a  cost  of  $32,000.    The  crop  of  1881  was  badly  infested  by 

sle,  Jepidiotue  pernicioeus.    When  Mr.  Rutherford  came  from  Nevada  this  last  fall 

willing  to  sell  his  erehard  (Scale  Bags  included)  for  $15,000 — no  buyer.    He 

«vt  in  favor  of  coal  oil,  but  bought  four  tons  of  lye  of  American  Company.    When 

1.  ..jd  his  orchard  two-thirds  washed  his  neighbors  told  him  he  had  destroyed  his 

1  He  requested  me  to  go  there  and  see  what  had  been  done.    I  went  to  his  place 

Stfth  December.     Hebad  killed  nearly  every  S<Ukle  Insect  and  Red  Spider  on  his 

ym  yo  far  as  he  had  washed^  and  eveiy  tree  showed^  healthy  green  layer.    He  now 

4 — *  ^0.000  for  the  orchard.    The  whole  cost  of  cleaning,  including  5  tons  of  lye, 

1        lot  exceed  $1,000.    Others  are  very  successful  with  coal  oil. 

January  3lHt,  George  Pitts,  Iiika,  Marion  County,  Illinois,  wrote  that  in  the  pre- 
^  year  the  Chinch  Bugs  killed  all  the  corn.     They  were  so  numerous  that  the 
eh  of  a  wagon  were  quite  wet  and  gummy  with  killing  them  in  going  a  mile  or 
-m  the  road.    [L.  F.  (i :  68.] 

January  8th,  J.  G.  Barlow,  Cadet,  Washington  County,  Missouri,  sent  specimens 
-JktftfiM  luttifentue,  which  had  been  injuring  grains  of  CORN  contained  in  cow- 
tL.F.6:  lia] 

*  See  the  article  l»o$oma  tritid  in  another  part  of  this  Report, 
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Od  Jannary  6th,  E.  N.  8.  Rinffneberg,  Look][K>rt,  N.  T.,  sent  (throngh  A.  8.  Packard,  Jr.) 
larva)  of  Cecidomyia  legumUiic^a  which  had  infested  several  clover-fields  in  his  vicinity 
in  the  previoas  nvll.  He  writes :  '*  One  farmer  said  that  in  thrashing  the  clover  all  that 
came  was  nearly  clear  weevil  (as  they  call  them)."  He  writes  further:  "A  few  years 
ago  I  sent  yon  (Packard)  some  eggs  that  were  destroying  the  bearing  wood  (canes) 
in  mv  father's  vineyard,  which  you  determined  to  be  Ocoanthua  niveus,  adding  that 
they  hatched  in  May.  Since  then  I  have  had  the  wood  trimmed  and  bamed  before 
that  time  (first  of  May),  and  now  can  say  that  the  result  is  very  favorable,  as  I  should 
estimate  a  reduction  of  from  one-third  to  one-half  as  many  injured  as  foflnerly." 
[L.F.G:  148.] 

On  February  18th,  Caleb  Gilman,  Meddybemps,  Washington  County,  Maine,  reported 
that  he  had  used  a  sonp-wasbing  at  the  time  of  the  hatching  of  eggs  of  Apple-tree- 
bark  lice  successfully  in  the  destruction  of  the  pests.    [L.  F.  6 :  159.] 

On  February  14 tb,  Charles  Mohr,  of  Mobile,  Ala.,  sent  larvse  of  Diatrcea  sacchari,  say- 
ing: **  The  crops  of  the  sugar-cane  on  the  seaboard  in  this  county  have  been  aUnost 
entirely  destroyed  by  it  last  season,  as  well  as  the  season  before.  As  far  as  I  could 
learn  it  is  only  since*  the  ])ast  three,  or  at  the  most  four,  years  that  this  enemy  to  the 
sugar-cane  has  made  its  appearance  in  this  region,  proving  worse  with  every  succeed- 
ing one.  It  affects  mostly  the  crop  raised  in  the  lowlands,  with  a  heavier  subsoil, 
richer  in  vegetable  matter,  and  more  or  less  deficient  of  drainage.  The  cane  grown 
in  the  porous  saudy  soil  of  the  rolling  pine  lands  has  so  far  snfiered  but  little  from  it. 
The  larva  commences  its  borings  in  the  latter  part  of  the  summer,  when  the  lower 
Joints  begin  to  ripen ;  before  reaching  their  full  growth  and  maturity  the  canes  are 
perforated  to  a  degree  which  causes  them  to  be  broken  down  under  every  gale  of 
wind."    [L.F.6:  216.] 

On  February  25th,  Prof.  A.  E.  Blount,  of  the  Agricultural  College,  Fort  Collins,  Colo., 
sent  specimens  of  Lygcpus  recUvatuSj  with  the  statement  that  they  live  and  seem  to 
hatch  all  winter  and  uunimer  in  the  cracks  of  brick  and  stone  houses.  ''  It  flies  readily 
all  winter  in  buildiii  j}:h  where  there  are  fires.  I  have  seen  it  eat  nothing  but  dead  flies 
and  mosquitoes."  In  response  to  a  statement  of  the  known  habits  of  this  insect.  Pro- 
fessor Blount  assorts,  March  13,  "  I  am  prepared  to  state  on  my  own  observation,  and 
on  other  reliable  information,  that  ^ my  bug'  lives  upon  dead  flies,  mosquitoes,  and 
other  insects  fouud  in  aud  about  buildings.  No  less  than  50  males  and  females  live 
and  breed  in  my  room  the  year  round.  Tliej^  come  out  from  the  cracks  of  my  floor 
any  day  to  see  me,  and  from  certain  cracks  m  the  brick  wall  outftide  they  come  and 
bask  all  day  in  the  sunshine.  They  have  no  vegetable  within  reach  at  alL  I  can  find 
nothing  in  my  room  they  touch  or  injure,  nor  have  I  or  any  one  of  us  ever  seen  a 
single  specimen  away  from  the  buildings.  Young  specimens  can  be  seen  all  winter 
long  in  my  room.  When  trodden  upon  they  made  a  *  fearful'  grease  spot."  [L.  F.  6 : 
465,605.] 

On  March  24th,  J.  B.  Quill,  statistical  correspondent,  Burlington,  Coffey  County,  Kan- 
sas, sent  specimens  of  pease  infested  by  Bruchus  pisif  which  had  been  contained  in  seed 
sent  out  from  the  Department.    [L.  F.  5:  007.] 

Miss  M.  E.  Murtfeldt,  of  Kirk  wood,  Mo.,  gave  the  following  notes  of  the  season: 

'^Cutworms  were  not  so  numerous  as  usual  early  in  the  spring,  but  few  of  the  hiber- 
nating larva)  probably  Hurviving  the  excessive  cold  and  the  changeable  weather  of 
February  and  Slarch.  The  succeeding  brood,  however,  was  quite  destmctive  to  early 
vegetables. 

^^Tvnthredinid  pests  were  very  numerous  during  May  and  June.  The  Rose  slug,  the 
Raspberry  slug,  and  the  Plum  slug  were  uncommonly  destructive.  The  foliage  of  the 
oaks  and  willows  was  also  much  injured  by  the  various  species  peculiar  to  these  trees. 

**The  13-year  brood  of  Cica/las  were  heard  about  the  20th  of  May,  aud  the  woods 
resounded  with  their  peculiar  music  until  nearly  the  last  of  June.  About  one-third  of 
the  specimens  examined  were  of  the  small  form  (C.  cassinii,  Fisher).  The  notes  pro- 
duced by  this  variety  are  nuich  finer  and  shriller  than  those  of  the  normal  form,  out 
I  was  not  able  to  observe  any  other  liifterenco.  The  punctures  were  made  mostly  in 
the  oaks,  the  undergrowth  being  injured  nioiv  than  the  large  trecH.  Some  of  the  large 
orchards  sufi'ered  slightly,  but  as  a  rule  the  insect  did  little  damage  in  this  locality. 

^^The  Great  Klm-leaf  beetle  l[i/bNoce«<a  coryli.  Say)  appeared  in  unusual  uumbera 
toward  the  end  of  June.  It  is  strongly  attracted  by  lamp-light  and  would  swarm  into 
brightly-li<;lite(l  rooms  of  evenings  in  such  numbers  as  to  be  a  great  nuisance.  Its 
larva,  *iere  to  be  found  on  the  slippery  elms  during  the  month  of  .July,  and  I  afterward 
observed  a  few  leaves  on  the  American  elm  skeletonized  in  the  characteristic  manner 
of  this  insect;  but  as  I  did  not  find  it  at  the  work,  I  cannot  be  positive  tbat  it  feeds 
upon  any  otlHjr  species  of  Ulmu/i  thun  fulva. 

'*As  there  were  no  peaches  and  v(»ry  few  cherries  aud  plums  the  Plum  curculio  had 
but  little  opportunity  to  multiply,  and  even  the  few  stone  fruits  that  we  had  were  not 
much  affected.  A  year  a;;o  I  bred  several  8j)eciniens  of  this  curculio  from  gooseberries. 
There  w<Te  none  of  *he  latter,  however,  this  weason. 

^^  The  Codling  moth  also  was  rather  rare  this  year  in  Kirk  wood.    It  would  seem  that 
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the  heat  aod  drooght  of  July  and  Angnst  mnst  have  prevented,  in  a  great  xneasnre, 
the  emergence  of  the  second  orood  of  moths,  since  the  later  apples,  though  otherwise 
of  poor  quality,  are  almost  free  from  worms. 

**8o  far  as  I  was  able  to  observe  there  were,  this  year,  no  Phylloxera  galls  on  the 
leaves  of  those  varieties  of  grapes  usually  most  subject  to  them,  and  a  tnoroagh  ex- 
amination, in  September,  of  the  roots  of  Clinton,  Taylor,  Coneord,  and  Herbemont 
tailed  to  reveal  either  the  insects  themselves  or  any  evidence  of  their  recent  work. 
Feriiaps  the  long-continued  drought  was  inimical  to  them. 

"The  Grape-berry  moth  {Eudemis  botrana,  Schiff)  was  very  abundant,  causing  neartj 
all  of  the  so-called  *'rot''  that  appeared  iu  this  vicinity  this  year. 

^^Fmfchomorpha  epimenU  (Drury)  and  the  Grape  vine  Plume  injured  the  buds  and 
foliage  to  some  extent  early  in  the  summer,  while  Procria  Americana  and  Deamia  macu- 
UUf  were  very  destructive  to  it  later  in  the  season.  I  have  found  the  last-mentioned 
inaeot  especially  partial  to  the  leaves  of  the  Herbemont  and  similar  thin,  smooth-' 
lesTed  vines.  Upon  these  its  ravages  were  very  severe,  scarcely  a  leaf  escaping.  Pyre- 
thnim  powder  will  kill  the  larva  when  it  can  be  made  to  reach  it,  but  dusting  the 
ootiideof  the  leaves  within  which  the  depredators  are  securely  folded  is  an  expensive 
•nd  profitlesa  process. 

"All  speciea  of  Blister  beetles  were,  this  summer,  conspicuous  by  their  abaenoa. 
FlftDts  that  usually  suffer  greatly  irom  the  attacks  of  the  Margined  and  Striped  beetles 
(himuta  dnerea  and  E»  vittaia)  enjoyed  this  season,  in  this  locality,  complete  unmonity* 
I  Save  not  been  able  to  discover  the  cause,  unless  it  was  due  to  the  dix>ught." 


SILK  CULTURE. 

The  correspondence  and  labor  of  the  Division  in  the  promotion  of 
dk  cnlture  this  year  has  consisted  in  the  distribution  of  eggs  im- 
ported fironi  Japan  for  the  purpose  and  the  conduction  of  a  large  oor- 
iwpondence  with  persons  inquiring  about  the  adaptation  of  their  several 
cBmates  or  localities  and  of  several  kinds  of  trees  to  the  prosecution  of  the 
iDdoBtry^  as  well  as  making  numerous  other  inquiries  upon  the  subject. 
The  distribution  of  eggs  was  begun  in  the  last  week  of  January^ 
(1882),  but  unfortunately  a  number  of  the  eggs  were  already  hatching 
when  we  received  them  from  Japan,  owing  to  their  exposure  to  heat 
while  on  the  way,  and  they  continued  hatching  for  a  considerable  time 
ifterwards. 

As  yet  few  returns  from  the  experimenters  of  this  year  have  come  in. 
The  reports  received  indicate  good  success  wherever  eggs  were  kept 
tc    d  until  the  leaves  of  the  food  plants  were  sufficiently  developed 
wr  1      ,  and  no  especial  mishap  befell  the  brood. 

.  u.  S.  Crozier,  who  established  himself  at  Corinth,  Miss.,  during  this 

^ear,  as  manager  of  the  Corinth,  Miss.,  Silk  Company,  has  been  the 

constant  of  our  correspondents  respecting  silk  culture.   In  a  letter 

January  14,  1882,  after  relating  his  experience  as  a  silk-culturist, 

in  France,  then  as  director  of  an  investigating  committee,  sent  out 

c      Agricultural  Society  of  the  Department  of  Ard^he  to  visit  the 

i         it  in  search  of  healthy  breeds  of  Silkworms  (where  during  eight 

visited  Turkey,  Wallsu^hia,  Asia  Minor,  Syria,  the  Caucasus, 

and  Japan),  and  finally,  during  ton  years,  in  Kansas,  Missouri, 

Carolina,  Louisiana,  Mississippi,  and  elsewhere,  he  says  that  he 

xime  to  the  conclusion  that  none  of  the  silk-growing  countries  he 

ted  is  better  adapted  to  silk  culture  than  our  Middle  and  Southern 

adding: 

reeled  silks  were  sold  in  Aid^he,  France,  where  the  hest  of  the  world  are 
-  and  prepared  for  Lyons  weavers,  at  130  franos  per  kilogram,  our  cocoons  at  |6 
sm,  toe  highest  price  paid  that  year  for  first-rate  silks  and  cocoons.    My 

wm id  siika  exhibited  at  tlie  Paris  Exhibition  in  1^8,  in  competition  with  all 

Drodacta  of  the  world,  caused  many  Italian  and  French  firms  (silk  millers, 
^^Aw  in  aUkwotm  eggs)  to  offer  me  the  best  prices  of  the  time  for  our 
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goods,  eggs,  cooooDB,  and  reeled  silks — white,  yellow,  and  oitron-coloied.  Can  ^e 
not  now  say  not  oxuy  that  silk  growine;  is  a  sacoess  in  the  United  States,  but 
thsib  Ameiioan-gTOwn  silk  is  of  firat  anality  when  raised  nnder  ^ood  coiidinonsf 
Why,  we  attain  the  prices  of  $8  to  $9.50  per  pound  in  oompetition  with  Japanese  and 
Chinese  silks  worth  m>m  $5.50  to  $2.50  per  pound. 

And  then  he  goes  into  8x>ecnlation  about  the  fatare,  where  we  will  not 
follow  him.  He  connsels,  however,  that  silk  coltare  should  only  be 
taken  up  as  an  addition  to  general  farming. 

Mr.  Edward  Fasnach,  of  Baleigh,  ^.  O.,  in  a  letter  of  January  27th: 

Ton  are  doubtless  aware  that  the  '^Syst^me  Pasteur^'  has  proven  so  effective  a  pre- 
tention against  the  peibrine  that  silkworm  eges  produced  by  this  method  are  giving 
^ery  satisfactory  results,  so  much  so,  indeed,  that  with  the  improved  and  more  intel- 
ligent mode  of  rearing  the  silkworm,  sesults  are  now  obtained  that  far  surpass  those 
of  former  years  when  the  p^frins  had  not  made  its  appearance.  The  consequence  is 
the  demand  for  foreign  eggs  is  growing  less  every  year,  and  the  American  silK  grower 
must  needs  more  than  ever  look  for  a  home  market.  This  brings  to  mind  ypur  sugges- 
tion for  the  establishment  of  a  filature  so  ably  set  forth  in  your  admirable  pamphlet. 
There  is  a  wealth  in  our  numberless  mulberries  and  Osage  orange  growing  almost  every- 
where in  our  broad  land,  that  awaits  only  the  filature,  and,  like  the  magic  wand,  it 
needs  but  to  **  strike  the  rock  and  bid  it  fiow.^' 

ASSOCIATIONS. 

A  ladies'  association  was  formed  at  Spring  Hill,  near  Mobile,  Ala., 
this  spring  (1882).    Miss  A.  0.  Gronn,  secretary. 

The  Women's  Silk  Culture  Association  of  Califomia  was  organized  in 
1881  to  promote  the  revival  of  the  silk  interest  in  Califomia.  It  dis- 
tributed circulars  of  information,  and  eggs,  and  mulberry  cuttings  to 
those  persons  who  were  willing  to  undertake  the  rearing  of  silkworms. 
The  new  year's  issue  (1882)  of  the  Sacramento  Record-Union  contains  a 
report  by  Mr.  Theodore  Hittell,  president,  fide  Jeanne  C.  Carr. 

We  believe  it  was  under  the  auspices  of  this  association  that  an  offer 
was  made  through  the  newspapers  to  send  400  or  500  eggs  to  any  part 
of  the  country  upon  application  to  Felix  Gillet,  Nevada  City,  Cal.,  in- 
closing a  three-cent  postage  stamp. 

The  Women's  Silk  Culture  Association  of  the  United  States,  whose 
office  is  at  1328  Chestnut  street,  Philadelphia,  Pa.,  was  organized  in 
April  and  incorporated  May  31, 1880,  for  the  purpose  of  establishing 
^^  Industrial  schools  for  instruction  in  the  art  of  silk  culture,  and  in  the 
art  of  preparing  silk  for  manufacturing  uses;  and  the  establishment  of 
auxiliary  associations  for  such  instruction  throughout  the  United  States." 
During  the  year  following  its  organization  it  brought  the  subject  of  silk 
culture  before  several  other  associations  promotive  of  agriculture,  be- 
sides giving  instruction  in  rearing  worms  and  reeling  silk  at  its  rooms 
in  Philadelphia,  and  during  the  past  year  it  has  distributed  a  large 
number  of  eggs,  mulberry  trees,  and  pamphlets,  bought  cocoons,  from 
which  it  procured  the  reeling  of  the  silk,  and  held  an  extensive  and 
well-attended  fair  in  Saint  (Urge's  Hall,  at  the  comer  of  Thirteenth 
and  Arch  streets,  Philadelphia.  To  this  fair  we  contributed  several 
cases  of  goods  illustrating  native  and  foreign  reeled  silk  and  cocoons. 

As  an  earnest  of  the  encouragement  which  the  association  tenders  to 
native  producers  of  silk,  and  of  the  practicability  of  silk  culture  in  all 
its  branches  in  this  country,  the  association  procured  the  manufacture 
of  a  silk  dress  for  Mrs.  Garfield  from  silk  raised  in  fourteen  States, 
reeled  at  the  rooms  of  the  association,  and  dyed  and  woven  by  Hamil 
&  Booth  at  their  mills  in  Paterson,  1^.  J. 

An  institution,  under  the  name  of  the  American  Silk  Exchange,  was 
incorporated  in  £few  York  on  the  9th  of  May,  1882,  and  proposed  to 
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the  Bftme  Bnccees,  I  can  annul  the  prejudice  against  muUioauliSf  that  ita  leaves  are  too 
watery  and  are  nnhoaltby  for  the  worms,  an(f  conseqaeutly  cannot  produce  good  silk. 
This  is  completely  erroneous.  If  during  long  rain  the  leaves  become  too  wet  I  paased 
them  between  dry  cloths  and  sprinkled  with  powder  made  of  leaves  dried  in  the  sun 
or  on  a  stove ;  if  they  had  been  gathered  some  time  and  were  faded  or  dry,  I  sprinkled 
them  with  water  and  mixed  and  then  served  them  to  the  worms. 

While  a  student,  about  the  year  1839,  in  the  French  institution,  "Ferme  expdri- 
mentale  des  Bergeries  de  Senart,''  near  Paris,  of  which  M.  Camille  de  Beanvais  was  at 
that  time  director,  we  endeavored  to  obtain  cocoons  from  multieauliSy  but  the  frost 
always  destroyed  the  leaves,  and  the  trees  in  that  climate  cannot  endure  the  frost. 
But,  nere,  in  several  States  of  the  ISouth,  they  prosper  admirably ;  we  have  many  large 
trees  two  feet  in  diameter. 

About  four  years  ago  I  planted  multicauiis  cuts,  and  have  now  the  finest  trees  of  4 
inches  in  diameter.  They  are  thickly  covered  with  large  leaves,  hiany  6  by  8  inches, 
easy  to  gather  and  abundant. 

No  frost  ever  hiirts  them  here,  and,  in  conclusion,  I  believe  that  the  multicaulit 
leaves  are  the  best  and  most  profitable  of  all  mulberries,  the  healthiest  for  the  worms, 
and  produce  the  best  cocoons  and  the  finest  quality  of  silk.  *  •  •  Being  conver- 
sant with  this  industry,  I  am  willing  to  give  help  and  service  to  persons  who  wish  to 
engage  in  this  business. 

Mr.  H.  T.  Yose,  Syracuse,  Otoe  County,  Nebraska,  reported,  June  10, 
1882,  that  the  worms  were  doing  finely  and  were  then  nearly  ready  to 
spin,  having  been  fed  on  the  Bois  d'arc,  or  Osage  orange.  He  says :  "  The 
sUk  made  by  the  worms  from  this  feed  may  have  a  special  value  for  some 
fabrics." 

E.  BL.  Benedict,  Marietta,  Ohio,  reported  failure,  and  that  the  ^ggs 
were  unreliable,  June  12, 1882.  Only  about  150  eggs  hatched,  and  the 
worms  from  these  ^on  died,  not  being  vigorous.  These  were  of  the 
Japanese  race  which  we  received  and  sent  out  without  name,  but  which 
proved  to  be  yellow.  Mr.  Benedict  fed  them  on  mulberry,  and  reports 
the  temperature  at  which  they  were  kept  as  75o.  Fortunately  ho  has 
some  eggs,  raised  by  himself,  which  are  of  a  choice  variety,  and  which 
he  wishes  to  sell. 

Under  date  of  June  2, 1882,  Mr.  John  C.  Andrus,  of  Manchester,  Scott 
County,  Illinois,  sent  samples  of  cocoons  raised  from  eggs  furnished  by 
the  Department,  with  the  following  report : 

About  three-fourths  of  the  white  and  two-thirds  of  the  yellow  egjfs  hatched.  None 
were  lost  in  dilFereut  molting  periods;  six  wont  into  the  clirvsalis  stage  without 
spinning.  They  were  all  raised  on  Of^age  ora  tigc  leares.  A  lady  friend  of  some  seventy-fi  ve 
Years  oi  age  is  reehug  nicely  the  balance  of  the  cocoons,  after  retaining  quite  a  nnm- 
uer  for  eggs. 

This  small  experiment  has  satisfied  me  that  we  have  the  food  ^oing  to  waste  in  our 
State  to  raise  all  the  silk  needed  in  the  United  States;  all  that  is  needed  is  to  hring 
this  industry  hefore  the  people  when  we  have  more  surplus  labor  than  at  present, 
still,  I  think  quite  a  large  amount  of  cocoons  could  be  raised  if  a  market  conld  be  oh- 
tained  for  them.  *  •  *»  The  ease  of  gathering  the  food  from  our  miles  of  hedges  is 
nothing  in  comparison  to  the  labor  of  doing  the  same  with  the  mulberry. 

Mrs.  Theodore  H.  Hittell,  corresponding  secretary  of  the  California 
Silk-Growers'  Association,  writes.  May  4,  1882 : 

We  take  pleasure  in  forwarding  to  you  the  first  annual  report  of  the  California  Silk 
Culture  Association.  We  hope  you  will  be  gratified  in  seeing  the  progress  we  have 
made  in  our  ellbrts  to  introduce  homo  silk  culture  into  our  Golden  State. 

The  idea  upou  which  our  efiorts  have  been  based  originated  with  you.  From  the 
very  start,  acting  upou  your  suggestions,  we  were  satistiod  that  silk  culture  could  be 
made  a  success  amongst  us,  and  that  its  buccess  would  be  one  of  the  greatest  benefits 
that  could  be  conferred  ujHm  our  ])e()i>le.  The  exaui])loof  France,  for  example,  shows 
of  what  incalculable  advantage  it  may,  with  judicious  management,  be  made  to  the 
prosperity  and  welfare  of  a  country.  And  we  hope  the  time  is  not  far  distant  when 
all  the  men  of  wealth  and  iniluence  throughout  the  country  and  the  goverment  itself 
will  recof^uize  its  imi)ortance  and  taike  the  proper  measures  to  make  it  one  of  our  great 
:*ational  industries. 

It  seems  to  us  that  the  future  success  of  silk  manufacture  in  the  United  States  de- 
,b«adfl  upon  the  home  production  of  the  raw  material.    In  this  view  it  is  important 
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to  eftQ  attention  to  the  formation*  of  the  mischief  threatening  the  silk  gnild  of  Toko- 

luuDa,  which  is  described  as  follows : 
"The  Chinese  and  Japanese  now  have  snfficient  intercourse  with  the  United  States 

nd  Europe  to  avail  themselves  of  any  *  tricks  of  trade'  which  they  are  likely  to  learn 

from  the  astuter  Caucasian  portion  of  the  human  race,  and  to  such  tuition  may  largely 

beiaciibed  the  formation  of  the  Japanese  silk  guild. 

"It  is  just  possible  that  the  not  only  non-resisting  but  acquiescent  English  silk-buy- 
cwof  Yokohama  may,  for  anything  but  worthy  motives,  be  in  league  with  the  native 
iQk  brokers  and  merchants.  To  us  at  a  distance  it  does  seem  passing  strange  tbat 
tbd  guild  should  obtain  any  encouragement  from  a  class  for  whose  obvious  advantage 
it  is  u>  keep  the  silk  trade  as  open  and  unhampered  as  possible. 

"On  a  consideration  of  the  whole  question,  the  restrictious  sought  to  be  imposed  by 
the  ^ild,  the  probability  of  the  Chinese  following  the  example  of  the  Japanese  by 
fonmag  a  similar  obstructive  guild  at  every  port,  it  is  evidently  the  duty  of  silk-con- 
nming  countries  to  aim  at  being  independent  as  quickly  as  possible  of  China  and 
Japan  for  raw  material.'' 

^  It  is  clear  from  the  foregoing  that  it  is  of  prime  importance  to  the  silk-manufactur- 
ing interest  of  the  country  to  encourage  home  production  ;  and  that  whatever  aid  in 
the  way  of  protection  that  may  be  necessary  to  start  American  silk  culture  and  put 
it  OQ  a  firm  basis  is  a  matter  of  national  concern.    We  are  able  with  a  little  encour- 

rent  to  become,  and  we  ought  to  be,  entirely  independent  of  Japan  and  China. 
y  spot  where  the  mulberry  will  grow  and  the  silkworm  thrive,  from  the  Atlantic 
to  the  Pacific,  from  Canada  to  Mexico,  should  be  availed  of.  It  is  daily  becoming 
lK»re  expensive  aud  inconvenient  to  import  the  raw  material  from  Japan  and  China, 
and  wennd  by  almost  every  mail  new  accounts  of  additional  obstacles  being  placed  in 
the  wav  of  our  manufacture  in  those  countries.  Under  these  circumstances  is  it  not 
plain  that  the  interest  of  the  silk  manufacturers  throughout  the  country,  and  we  may 
add  of  the  country  itself,  are  involved  in  our  efforts  to  naturalize  the  production  of  the 
law  material  t  We  ought  to  be  aided  in  our  start,  because  it  is  evident  that  the  re- 
■bK  will  be  of  incalculable  benefit.  Every  fiber  of  silk  used  in  the  United  States  can 
Miily  be  and  ought  to  be  produced  within  the  circuit  of  the  United  States. 
The  Yokohama  Gazette,  of  November  24,  says : 

"The  silk  war  hai«  come  to  a  most  lame  and  'impotent  conclusion.'  The  establish- 
■mt  of  a  central  silk  warehouse  has  been  agreed  to ;  the  foreign  associations  have 
Tiitnally  yielded  almost  everything,  and  the  Rengo  Ktito  Niadznkarisko  has  secured 
all  the  advantages  it  was  formed  to  obtain.  Nominally  the  trade  reverts,  to  some  ex- 
tent, to  its  original  status,  but  in  reality  it  stands  on  a  very  different  footing.  Silk 
buTers  will  fiud  this  out  before  they  are  many  years  older;  in  the  mean  time  let  them 
eojoy  their  dearly-bought  treaty  of  peace  as  best  they  may.  The  Japanese  have 
piobably  learned  a  leasou  which  hereafter  they  may  perhaps  be  able  to  turn  to  account, 
which  is  that  foreign  determination,  firmness  of  purpose,  or  whatever  else  it  may  be 
called,  is  not  impregnable  to  all  assaults.  Continual  dripping  wears  away  a  stone. 
The  simile  is  an  old  one,  but  it  holds  good  in  this  case.  Japanese  have  only  to  stand 
Mt  long  enough  and  foreign  opposition  will  melt  away  as  surely  as  snow  does  in  sun- 
ihtne." 

We  have  tak(vi  the  liberty  to  call  your  attention  to  the  above  facts  and  fonsidera- 
tionfor  the  purpose  of  soliciting  your  further  ellbrts  in  securing  the  establishment  of 
iBerican  silk  culture. 

We  beg  that  your  influence  may  be  exerted  in  preventing  any  legislation  on  the 
nigect  which  may  hauiper  the  incipient  industry,  and  in  securing  such  legislation 
•••"•y  foster  aud  protect  it. 
'     )  manufacturers  should  be  made  to  see  that  their  interests  are  with  the  en- 
sagement  of  our  eftbrts.    And  in  our  endeavor  to  make  this  plain  to  tlicm,  and  to 
It  their  sympathy  and  assistance  iu  securing  the  object  of  our  a>ssociation,  we  ask 
Md  of  your  will  and  inlluence  and  a  continuation  of  your  powerful  advocacy, 
should  be  glad  to  hear  any  suggestions  you  may  have  to  make  upon  the  subject 
eommnnication  or  upon  the  subject  of  silk  culture  in  general. 

EXPERIENCE  IN  1882  AT   THE  DEPARTMENT. 

tbis  Division  this  year  (1882)  experiments  were  made  upon  several 

)f  silk-wonns. 

JL  quantity  of  eggs  which  were  sent  ns  at  two  different  times,  loose 

es,  by  the  '*  Corinth  (Miss.)  Silk  Company,  L.  S.  Crozier,  mana- 

'  as  of  the  yellow  race  from  Cevennes,  were  rapidly  hatching  when 

I      and  although  somewhat  checked  in  their  growth  for  a  time 

^  saved  by  allowing  the  worms  to  begin  feeding  on  lettuce 
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leaves  about  the  Ist  of  April.  This  food  was  continued  for  nearly  two 
weeks  before  mulberry  buds  appeared.  After  that,  for  some  time,  the 
buds  had  to  be  hashed.  Before  good-sized  leaves  could  be  obtained 
most  of  the  worms  of  this  lot  had  died.  Those  which  survived  were  so 
much  retarded  by  the  cool  weather  that  they  occupied  about  two  months 
in  getting  their  growth,  and  formed  their  cocoons  about  the  end  of  May 
and  first  of  June  quite  irregularly.  This  is  a  striking  illustration  of 
the  influence  of  the  food  and  temperature  on  the  duration  of  insect  life, 
and  of  the  comparative  worthlessness  of  isolated  data  or  anything  but 
averages  in  considering  the  subject.  The  cocoons  formed  by  these 
worms  were  large,  of  a  saffron  yellow  color.  The  moths  were  amongst 
the  earliest  to  emerge,  and  such  eggs  as  were  not  put  away  in  a  cool 
place  began  to  hatch  about  a  week  after  they  were  laid. 

Another  lot,  received  from  the  same  parties,  as  of  the  black  race,  had 
a  history  essentially  the  same  as  that  of  the  yellow  race.  The  worms  of 
this  lot  were  about  equally  of  two  sorts,  the  one  being  indistinguishable 
throughout  in  appearance  from  the  yellow  race,  and  the  other  being 
darker  colored.  They  also  were  fed  on  mulberry.  Their  cocoons  did 
not  differ  from  those  of  the  yellow  race.  Prom  the  light  variety  of  the 
worms  about  an  equal  number  of  the  two  sexes  of  the  mothe  was 
obtained  j  from  the  dark  variety  nearly  all  were  males. 

A  portion  of  the  lot  imported  from  Japan  for  distribution  was  re- 
tained, and  divided  into  two  parts,  one  of  which  was  fed  on  Osage  orange 
and  the  other  on  mulberry.  These  were  of  the  sulphur-yellow  variety. 
They  also  were  too  far  advanced  when  received  by  us,  owing  to  the  ex- 
posure to  which  they  had  been  subjected  in  transportation  from  Japan, 
but  were  not  allowed  to  hatch  until  the  third  week  in  April.  The  wbrms 
fed  on  mulberry  were  more  precocious  than  those  fed  on  the  Osage 
orange,  and  produced  a  large  and  good  crop,  but  nearly  all  that  were 
fed  on  Osage  orange  died  after  their  Lost  molt  and  just  as  they  Were  pre- 
sumed to  be  ready  to  make  their  cocoons. 

Mr.  E.  Fasnach,  of  Ealeigh,  K.  0.,  sent  a  very  few  eggs  of  a  black  breed 
from  Thibet,  which  were  not  allowed  to  hatch  until  about  the  first  of 
May,  and  were  carefully  fed  on  mulberry  leaves.  These  worms,  like  the 
yfellow  French  ones,  presented  two  appearances,  one  portion  oeing  of 
the  ordinary  color  but  the  others  becoming  ivory  black  after  the  second 
molt.  The  cocoons  were  also  various,  most  of  them  being  like  those  of 
the  French  breeds,  but  one  or  two  being  smaller  and  pure  white.  This 
experience  would  indicate  that  this  black  Thibet  breed  is  made  up  of 
the  darker  or  black  individnals  of  various  other  breeds,  and  that  there 
i8  a  strong  tendency  to  atavism  or  reversion  to  the  normal  pale  coloring. 
It  may  be  stated  here  that  certain  individuals  of  all  races  show  a  tend- 
ency to  become  dark,  and  thus  revert  to  what  were  undoubtedly  the  an- 
cestral colors  of  the  species. 

A  lot  of  eggs  received  from  Miss  L.  L.  Buster,  of  Somerset,  Pulaski 
County,  Kentucky,  was  hatched  for  experiment,  and  the  worms  fed  on 
Osage  orange.  When  in  their  fourth  stage  some  of  them  showed  signs 
of  disease,  and  the  whole  lot  was  removed  to  an  attic,  where  it  received 
irregular  care.  As  the  worms  approached  the  spinning  point  they 
*»ecame  covered  with  a  fetid,  green  slime.  They  were  removed  imme- 
^liately  from  their  old  trays  and  the  trays  cleared  of  filth,  but  although 
the  slime  dried  away  it  left  them  discolored,  and  they  died  rapidly,  de- 
saying  almost  immediately.  The  first  worms  which  began  making  co- 
coons died  and  rotted  before  their  work  was  completed,  and  the  others 
made  no  beginning.    The  race  was  evidently  diseased. 

"Ve  had  worms  froui  three  of  our  own  lots  carried  through  their  trans- 
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fonnatioiis.  These  were  partly  of  a  Japanese  white  race  and  partly  of 
a  Japanese  yellow  race,  both  of  which  we  first  fed  on  Osage  orange  in 
1872,  and  have  kept  on  the  plant  exclusively  every  year  since.  They 
both  did  well,  the  white  race  doing  the  better.  We  have  been  greatly 
interested  to  find  that  the  yellow  race,  which  in  the  beginning  made 
ooooons  of  a  bright  salphur-yellow  color,  have  in  the  course  of  this 
feeding  on  Osage  orange,  come  to  make  cocoons  that  are  only  yellowish- 
white,  showing,  so  far  as  the  color  of  the  silk  is  concerned,  a  marked 
improvement  over  their  progenitors:  the  cocoons,  moreover,  are  ftdly 
eq^,  in  texture  and  firmness,  to  either  the  white  or  the  bright  yellow. 
The  white  cocoons  from  the  Osage, orange  were  fully  equal  if  not  supe- 
rior to  the  average  of  those  from  mulberry-fed  worms. 

NEW  MULBERRY  TREE. 

Mr.  Abram  Thiessen,  P.  O.  box  245,  Fairbury,  Nebr.,  issued  an  adver- 
tising circular  in  the  fall  of  1881,  from  which  I  make  a  few  extracts. 

He  imported  from  the  German  colonies  in  Southern  Eussia  what  he 
calls  the  "  Caucasian  mulberry  tree,"  which  he  says  grows  very  well  in 
the  Western  States  of  North  America.  In  Jefferson  County,  Nebraska, 
he  raised  trees  which  became  8  inches  in  diameter  and  16  feet  high  in 
tixyears: 

The  leaTesof  the  tree  are  the  best  for  raising  silk  coooons  which  are  of  first  quality. 
The  dlkworme  do  better  here  than  they  did  in  Southern  Russia.    *'    *    * 

On  my  father's  farm,  Colony  Sohoanau,  in  Southern  Russia,  there  were  trees  of  thirty 
jMit*  ffiowth  which  reached  a  height  of  35  feet,  and  the  trunks  about  5  feet  from  the 
gnmna  were  13  feet  in  circumference.    *    «    * 

Cuttings  don't  grow  very  well  except  with  the  greatest  care.  *  *  *  The  young 
twetihoold  be  started  by  seedlings,  •  •  *  from  the  1st  of  October  up  to  tbe  mif 
die  of  Hay.    Spring  planting  is  letter  than  fall  planting.   /*    *    * 

Tlie  tree  thrives  in  every  soU,  even  in  marsh  land.  Only  in  alkali  soil  the  tree  gets 
riek  and  dies.  From  Southern  Dakota  down  to  Texas  the  Caucasian  mulberry  nas 
pown  wen  everywhere. 

BUSINESS  VENTURES:  SALE  OF  EGGS. 

Sereral  parties  have  undertaken  business  ventures  in  connection  with 
flie  fldlk-producing  industry.    Foremost  amongst  these  has  been  Mr.  L. 
8.  Crorier,  of  Corinth,  Miss.,  already  referred  to,  and  who  offered  mul- 
taiy  trees  and  silkworm  eggs  for  sale,  and  offered  to  buy  all  the  co- 
coons sent  to  him  produced  by  worms  raised  on  proper  kinds  of  mul- 
taiy  trees. 
Ab]         1  Thiessen,  P.  O.  box  245,  Fairbury,  Nebr.,  offers  1,000  silk 
:  zo  cents ;  one  ounce  for  $3 ;  1,000  miQberry  seed  for  25  cents. 
nave  mulberry  seed  to  sell  by  the  pound  in  the  fall  of  1882.    He 
I  seedling  mulberry  trees  from  4  inches  high  at  2  cents  each  and 
*  1,000;  8  feet  high  at  35  cents  each,  $20  per  hundred  and  $175 
onsand,  delivered  free  of  charge  at  the  depot  in  Fairbury.    He 
"eels,  but  does  not  offer  to  buy  cocoons. 
Corinth  (Miss.,)  Silk  Company,  L.  S.  Orozier,  manager,  offers  1,000 
$i,  1  ounce  for  $6 :  mulberry  trees  from  one  year  old  at  $10  per 
eci|  two  years  old  at  915  per  hundred,  and  mulberry  cuttings  at  $2 
Ired.    It  offers  to  pay  cash  at  Lyons  prices  for  all  good  cocoons 


W(        1^8  Silk  Culture  Association  of  the  United  States,  1328 
vet,  Philadelphia,  Pa.,  offers  1,000  eggs  for  $1,  ^  ounce  for 
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$3, 1  ounce  for  $5 ;  lower  in  qnantities.  It  has  no  mulberry  seed  or  trees 
for  sale.  It  has  established  a  filature,  and  offers  to  pay  for  cocoons  ac- 
cording to  the  market  value  of  the  silk  obtained  therefrom  when  reeled 
and  prepared  for  manufacturing  uses;  also  to  receive  and  sell  at  the 
best  market  prices  all  silk  waste  that  may  be  raised,  including  pierced 
cocoons,  floss  silk,  and  wild  silk.  A  commission  of  10  per  cent,  upon 
all  sales  will  be  charged  by  the  association. 

A  '*  chart  and  instructions  for  silk  growers,"  by  W.  C.  Kerr,  State 
geologist  of  North  Carolina,  can  be  obtained  by  applying  to  the  associa- 
tion, inclosing  10  cents  postage. 

Messrs.  McKittrick  &  Co.,  Second  street,  Memphis,  Tenn.,  offer  to  pay 
"  more  than  Lyons  prices"  for  cocoons. 

Messrs.  Virion  des  Lauriers  &  Co.,  201  East  Sixty-third  street,  New 
York,  imported  and  sold  large  quantities  of  eggs  at  reasonable  prices. 

SUMMARY  OF  THE  SILK-GROWING  QUESTION. 

To  meet  the  increasing  demands  for  information,  a  second  edition  of 
our  Manual  (Special  Eeport  No.  11)  has  been  issued,  the  preface  of  which 
we  reproduce  below  as  a  summary  of  the  present  condition  and  pros- 
pects of  the  silk-producing  industry  in  this  country : 

PREFACE  TO  THE  SECOND  EDITION. 

That  there  exists  jnst  now  a  very  general  and  Tridespread  interest  in  the  subject  of 
silk  culture  in  the  United  States  is  manifest  from  the  recent  large  increase  in  the  cor- 
respondence of  the  Entomological  Division  in  relation  thereto,  and  from  the  demand 
made  for  this  Manual.  To  avoid  the  disappointment  that  is  sure  to  follow  exagge- 
rated and  visionary  notions  on  the  subject,  it  may  he  weU  here  to  emphasize  the  &cts 
that  the  elements  of  successful  silk  culture  on  a  large  scale  are  at  the  present  time 
entirely  wanting  in  this  country  ;  that  the  profits  of  silk  culture  are  always  so  small 
that  extensive  operations  by  organized  bodies  must  prove  unprofitable  where  capital 
finds  so  many  more  lucrative  fields  for  employment;  that  extensive  silk  raising  is 
fraught  with  dangers  that  do  not  beset  less  ambitious  operations ;  that  silk  culture, 
in  short,  as  shown  in  this  Manual,  is  to  be  recommended  only  as  a  light  and  pleasant 
employment  for  those  members  of  the  farmer's  household  wJio  either  cannot  do  or  are 
not  engaged  in  otherwise  remunerative  work. 

The  want  of  experience  is  a  serious  obstacle  to  silk  culture  in  this  country ;  for 
while,  as  is  shown  in  the  following  pages,  the  mere  feeding  of  a  certain  number  of 
worms  and  the  preparation  of  the  cocoons  for  market  are  simple  enough  operations, 
requiring  neither  physical  strength  nor  special  mental  qualities,  yet  skill  and  experi- 
ence count  for  much,  and  the  best  results  cannot  be  attained  without  them.  In  Eu- 
rope and  Asia  this  experience  is  traditional  and  inherited,  varying  in  dilFerent  sec- 
tions both  as  to  methofls  and  races  of  worm  employed.  With  the  great  variety  of 
soil,  climate,  and  conditions  prevailing  in  this  country,  experience  in  the  same  lines 
will  also  vary,  but  the  ceneral  principles  indicated  in  this  Manual  should  govern. 

The  greater  value  of  labor  here  as  compared  with  labor  in  the  older  silk-growing 
countries  has  been  in  the  past  a  most  serious  obstacle  to  silk  culture  in  the  United 
States,  but  conditions  exist  to-day  that  render  this  obstacle  by  no  means  insuperable. 
In  the  first  place  comparative  prices,  as  so  often  quoted,  are  misleading.  The  girl  who 
makes  only  twenty  or  thirty  cents  a  day,  in  France  or  Italy,  does  as  well,,  because  of 
the  relatively  lower  prices  of  aU  other  commodities  there,  as  she  who  earns  three  or 
four  fold  as  much  here.  Again,  the  conditions  of  life  are  such  in  those  countries  that 
every  woman  among  the  agricultural  classes,  not  absolutely  necessary  in  the  house- 
hold, finds  a  profitable  avenue  for  her  labor  in  field  or  factory,  so  that  the  time  given 
to  silk-raising  must  be  deducted  from  other  profitable  work  in  which  she  may  be  em- 
ployed. With  us,  on  the  contrary,  there  are  thousands — aye,  hundreds  of  thousands — 
of  women  who,  from  our  very  conditions  of  life,  are  unable  to  labor  in  the  field  or 
factory,  and  have,  in  short,  no  means,  outside  of  household  duties,  of  converting 
labor  into  capital.  The  time  that  such  might  give  to  silk  culture  would,  therefore, 
be  pure  gain,  and  in  this  sense  the  cheap-labor  argument  loses  nearly  all  its  force. 
This  holds  more  particularly  true  in  the  larger  portion  of  the  South  and  West  that 
are  least  adapted  to  the  production  of  merchai>tablo  dairy  products  or  where  beo- 
seeping  and  poultry -raising  are  usually  confined  to  the  immediftte  wants  of  thehonae- 
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The  w«nt  of  »  ready  market  for  the  cocoons  is  noir,  as  it  always  has  been,  the  most 
•erkNU  obstacle  to  be  overcome,  and  the  one  to  which  all  interested  in  establishing 
nik  culture  should  first  direct  their  attention.    Ignore  this,  and  efforts  to  establish 
the  industry  are  bound  to  fail,  as  they  have  failed  in  the  past.    A  permanent  market 
ODce  established,  and  the  other  obstacles  indicated  will  slowly,  but  snrelv,  Tanish  as 
■WW  bdfore  the  coming  spring.    Owing  to  the  prevalence  of  disease  in  Europe,  there 
grew  up  a  considerable  demand  for  silkworm  eggs  in  this  country,  so  that  several 
penooB  found  the  production  of  these  eggs  quite  profitable.    Lar^  quantities  are  yet 
ihipped  across  the  continent  from  Japan  each  winter:  but  this  demand  is.  in  its 
Bitine,  transient  and  limited,  and  with  the  improved  rasteur  method  of  selection, 
and  pievention  of  disease,  silk-raisers  are  again  producing  their  own  eggs  in  Europe. 
Silk  culture  must  depend  for  its  growth,  therefore,  on  the  production  of  cocoons,  and 
these  .will  find  no  remunerative  sale  except  where  the  silk  can  be  reeled.    I  find  no 
naeoD  to  change  the  views  expressed  relative  to  the  pfut  this  Department  might  take 
inneooring  silk  culture  through  Congressional  aid;  for,  however  just  and  desirable 
direct  protection  to  the  industry  may  be  by  the  imposition  of  an  import  duty  on 
reeled  silk,  no  such  protection  has  yet  been  given  by  Congress,  and  silk  filatures  can- 
Dot  be  ^ly  and  profitably  established  without  some  fostering  at  the  start.    Under  a 
hesry  protective  tariff  our  silk  manufactures  have  rapidly  grown  in  importance  and 
wealth,  until,  during  the  year  1881  (according  to  the  reports  of  W.  C.  Wyckoff,  secre- 
tsryof  the  Silk  Association  of  America),  raw  silk  to  the  value  of  $11,936,866,  and 
wistesilk  and  cocoons  to  the  value  of  $769,186  were  imported  at  the  ports  of  New 
York  and  San  Francisco,  while  our  manufactured  goods  reached  in  value  between 
t3&,000,000  and  $40,000,000.    Now,  the  so-called  raw  silk  thus  imported  to  the  value 
of  nearly  $12,000,000,  is  just  as  much  a  manufactured  article  as  the  woven  goods,  and 
iti  imputation  free  of  duty  is  as  much  an  encouragement  to  foreign  manufacturers 
iDd  an  impediment  to  home  industry  as  the  removal  of  the  duty  would  be  on  the 
woven  ^^oods.    The  aid  that  Congress,  through  this  Department,  should,  in  my  judg- 
Bwot,  give  to  silk-reeling,  and  thereby  to  silk-production,  may  be  supplied  by  private 
iBd  benevolent  means ;  and  I  am  pleased  to  record,  in  this  connection,  the  recent 
efforts  of  the  Women's  Silk  Cultuse  Association  of  California  and  the  similar  associa- 
tion in  PhUadelnhia.    This  last  organization  has  in  operation  a  good  hand-reel,  worked 
Vj  a  skilled  Italian,  and  the  secretary,  Mrs.  John  Lucas,  offers  to  purchase  cocoons  at 
ices  rmnging  from  $1  to  $1.50  per  pound,  according  to  quality.    Messrs.  Crozier  & 
,  of  Corinth,  Miss.,  and  Messrs.  McKittrick  &  Co.,  of  Memphis,  Tenn.,  also  adver- 
I  that  they  vrill  purchase  cocoons  at  Lyons  prices.    These  are  beginnings  in  the 
light  direction,  but  so  far  the  efforts  are  warranted  only  in  the  former  case  through 
henevolent  support,  and  in  the  latter  as  an  aid  to  a  general  business  of  supplying  eggs 
and  mulberry  trees. 

The  obstacles  which  I  have  sot  forth  are  none  of  them  permanent  or  insuperable, 

while  we  have  some  advantages  not  possessed  by  other  countries.     One  of  intioite 

importftnce  is  the  inexhaustible  supply  of  Osage  orange  {Maclura  aurantiaca)  which 

•or  thousands  of  miles  of  hedges  furnish ;  auoUier  is  tne  greater  averaj]^e  intelligence 

aad  ineenuity  of  our  people,  who  will  not  be  content  to  tread  merely  iu  the  ways  of 

Old  World,  but  will  be  quick  to  improve  on  their  methods;  stiiranother  may  be 

1  in  the  more  spacious  and  commodious  of  the  farmers'  barns  and  outhouses. 

-       '  Tear's  experience  with  the  Madura  confirms  all  that  I  have  said  of  its  value  as 

food.    Silk"  which  I  have  had  reeled  from  a  race  of  worms  fed  on  it,  now 

>iib««»<  consecutive  years,  is  of  the  very  best  quality,  while  the  tests  made  at  the 

( silk  fair  at  Philadelphia  showed  that  in  some  instances  a  less  weight  of  cocoons 

bv  Maclura-fed  worms  was  required  for  a  pound  of  reeled  silk  than  of  cocoons 

Iberry-fed  worms. 

C.  V.  E. 
JSHINGTON,  D.  C,  February  20,  1882. 

the  tenor  of  the  correspondence  of  the  Division,  and  from  the  con- 

ly  increasing  interest  manifested  in  the  subject  since  the  above  was 

I,  we  feel  constrained  to  add  a  few  other  words  of  caution,  more 

1      y,  since,  in  obedience  to  the  large  demands  for  eggs,  the  De- 

iii  aas  been  urged  to  make  very  large  purchases  of  these  for  dis- 

lon.    Under  present  circumstances  we  feel  more  disposed  to  check 

courage  the  present  growing  interest  in  the  subject,  because 

xmviction  that  the  majority  of  persons  undertaking  the  raising 

ronns  are  doomed  to  disapi)ointment.    Those  who  have  eggs  for 

who  are  interested  in  the  propagation  and  sale  of  mulberry  cut- 

d  those  who  are  influenced  by  philanthropic  or  benevolent 

a£[ordj  albeit  from  opposite  motives,  to  stimulate  in  every 
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I)08Bib1e  way  the  interest  naturally  felt  in  the  snbjecty  but  the  disap- 
pointment, under  e:dsting  circumstances,  is  apt  to  be  great  in  proportion 
as  the  interest  increases,  so  that  there  is  danger  of  a  repetition  of  the 
many  reactions  from  sinular  attempts  in  the  past. 

This  follows  necessarily  from  the  fact  that  the  reeled  silk  is  imported 
free  of  duty,  while  there  is  so  very  heavy  a  duty  on  the  woven  goods. 
There  is  a  duty  to-day  on  wools  valued  at  32  cents  of  10  to  U  cents  per 
pound,  and  10  per  cent,  ad  valorem.  Still,  in  past  years,  as  in  1846,  wool 
has  been  imported  free  of  duty.  Kow  wool  is  essentially  a  raw  product, 
having  gone  through  no  expensive  process  of  manufacture ;  yet  what 
would  our  wool-growers  throughout  the  country  say  if  it  were  proJ>08ed 
to  do  away  with  the  duty  and  ^ow  wool  to  come  in  as  reeled  silk,  ia  now 
allowed  to  come  in,  jfree  !  They  would,  no  doubt,  declare  that  such  action 
on  the  part  of  Congress  would  give  the  death-blow  to  wool-growing  in  the 
United  States.  Silk  culture  is  in  just  the  condition  that  wool-growing 
would  be  in  under  such  circumstances,  and  if  there  is  any  advantage  to 
the  country  in  the  protection  of  one  kind  of  silk-manufacture,  tiien, 
logically,  that  other  branch  of  silk-manufacture,  namely,  silk-reeling, 
which  would  add  value  to  the  coccoon  and  give  encouragement  to  its 
production,  should  also  be  protected,  and  we  earnestly  recommend  this 
subject  to  the  serious  consideration  of  the  recently-appointed  Tariff  Com- 
mission. With  proper  duty  on  the  "raw  silk,^  there  would  be  no  ques- 
tion of  the  steady  and  permanent  growth  of  the  silk  culture  in  the  United 
States ;  this  Department  would  be  justified  in  making  efforts  to  widely 
disseminate  the  eggs,  and  in  the  course  of  two  or  three  years  every  dol- 
lar of  the  vast  sums  sent  out  of  tiie  country  for  '^raw  silk^  produced  in 
foreign  lands  would  find  its  way  to  the  pockets  of  our  own  people. 


PYBETHBUM:  ITS  USE  AS  AK  INSEOTIOIDK 

[Plates  m.  IV.] 

A  large  quantity  of  Pyrethrum  seed  has  been  distributed  to  corre- 
spondents. The  seed  was  obtained  either  direct  from  parts  of  Bussia  and 
the  Caucasus  or  from  Trieste,  Austria.  The  packages  were  accompanied 
by  the  following: 

•  CIRCULAR  IN  REFERENCE  TO  PYRETHRUM  I 

Department  op  Agriculture,  Wellington,  D,  C. 

Sir  :  In  the  spring  of  1881  Prof.  C.  V.  Kiley,  on  behalf  of  the  United  States  Entomo- 
logical Commission,  distributed  the  seed  of  Pyrethrum  roseum  and  Pyrethrum  dneraHafo- 
Hum  to  a  number  of  correspondents  in  different  parts  of  the  country,  and  while  the 
excessive  drought  rendered  the  experiments  in  growing  it  in  many  cases  unsucceBsfoli 
yet  the  reports  are  sufficiently  favorable  to  warrant  further  trial. 

The  value  of  these  plants  in  furnishing  a  perfectly  effectual  insecticide,  that  can  be 
used  against  many  of  the  worst  insects  injurious  to  our  crops  as  well  as  against  house- 
hold and  greenhouse  pests,  without  danger  to  man  or  beast,  has  been  fully  established 
by  experiments  made  under  his  direction  during  the  past  two  years.  The  general 
cultivation  of  the  plants  in  all  sections  where  they  will  succeed  is,  therefore,  most  de- 
sirable. A  small  package  of  seed,  duly  labeled,  is  sent  to  you  fr^m  this  Department 
A)r  trial,  and  the  following  statement  regarding  the  nature,  cultivation,  and  nae  of 
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ihenplftntSy  prepared  by  the  entomologist  of  the  Department,*  is  sent  to  guide  you 
in  looh  trial.     I  shall  be  glad  to  have  you  re}>ort  to  the  Department  the  result  of  yonr 
expedment,  and  to  aid  in  any  other  way  witiiin  my  power  toward  its  soooess. 
Sespeotfnllyy 

GEO.  B.  LORINGy 
CommisHoner  of  AgritmUiMre, 

HISTORT  OF  PYRETHRUM. 

There  are  very  few  data  at  hand  concerning  the  discovery  of  the  inseotioide  proper- 
tiM  of  Pyrethrnm.  The  powder  has  been  in  use  for  many  years  in  Asiatic  counmes 
iMith  of  the  Caucasus  Mountains.  It  was  sold  at  a  highjprice  by  the  inhabitants,  who 
nooesrfially  kept  its  nature  a  secret  until  the  beginning  of  this  century,  when  an 
AnDenian  merchant,  Mr.  Jumtikoff^  learned  that  the  powder  was  obtainea  from  the 
driodand  pulTerized  flower-heads  oi  certain  species  of  Pyrethrum  growing  abundantly 
in  the  monntain  region  of  what  is  now  known  as  the  Kussian  province  of  Transcau- 
casia. The  son  of  Mr.  Jumtikoff  began  the  manufacture  of  the  article  on  a  large  scale 
in  1888,  after  which  year  the  Pyrethnim  industry  steadily  grew,  until  to-day  the  export 
of  the  dried  flower-heads  sepresents  an  important  item  in  the  revenue  of  those  coun- 
tries. 

Still  less  seems  to  be  known  of  the  discovery  and  history  of  the  Dalmatian  species  of 
Pyrethrum  {Pyrethrum  cineraruBfoUum),  but  it  is  probable  that  its  history  is  very  simi- 
Iv  to  that  of  the  Asiatic  species.  At  the  present  time  the  Pyrethrum  flowers  are  con- 
■dcrod  by  far  the  most  valuable  products  of  the  soil  of  Dalmatia. 

There  is  also  very  little  information  published  regarding  either  the  mode  of  growth 
or  the  cultivation  of  Pyrethrum  plants  in  their  native  home.  As  to  tiie  Caucasian 
^eeies  we  have  reason  to  believe  that  they  are  not  cultivated,  at  least  not  at  the  pres- 
ent time,  statements  to  the  contrary  notwithstanding.!  The  well-known  Dr.  Giutav 
Xadde,  airector  of  the  Imperial  Museum  of  Natural  History  at  Tiflis,  Transcaucasia, 
vho  is  the  highest  living  authority  on  everything  pertaining  to  the  qatural  history  of 
that  region^  wrote  us  recently  as  follows :  **  The  onl^  species  of  ijbs  genus,  Pyrethrum 
row,  which  gives  a  good,  effective  insect  powder,  is  nowhere  cmbivated,  but  grows 
wild  in  the  basal-alpine  zone  of  our  mountains  at  an  altitude  of  from  6,000  to  8,000 
fMt."  From  this  it  appears  that  this  species,  at  least,  is  not  cultivated  in  its  native 
borne,  and  Dr.  Radde's  statement  is  corroborated  by  a  communication  of  Mr.  S.  M. 
Button,  vice-consul-general  of  the  United  States  at  Moscow,  Russia,  to  whom  we  ap- 
pHed  for  seed  of  this  species.  He  writes  that  his  agents  were  not  able  to  get  more 
than  about  half  a  pound  of  the  seed  from  any  one  person.  From  this  statement  it  may 
be  infeired  that  the  seeds  have  to  be  gathered  from  the  wild  and  not  from  the  culti- 
Tated  plants. 
As  to  the  Dalmatian  plant  it  is  also  said  to  be  cultivated  in  its  native  home,  but  we 
gpt  no  definite  information  on  this  score,  owIdj^  to  the  fact  that  the  inhabitants 
▼eiT  unwilling  to  give  any  information  regardmg  a  plant  the  product  qf  whifh 
wuh  to  monopolize.  For  similar  reasons  we  have  found  great  difficulty  in  ob- 
jisg  even  small  quantities  of  the  seed  of  P.  oineraricBfoUum  that  was  not  baked  or  in 
r  ways  tampered  with  to  prevent  germination.  Indeed  the  people  are  so  jealous 
Dlant  that  to  send  the  seed  out  of  the  country  becomes  a  serious  matter,  in 
-4  X      is  risked. 

i  ab«7u  of  Pyrethrum  roseum  is  obtained  with  less  difficulty,  at  least  in  small  quauti- 

•nd  it  has  even  become  an  article  of  commerce,  several  nurserymen  here,  as  well  as 

rope,  advertising  it  in  their  catalogues.    The  species  has  been  successfull^growu 

,  «amen  plant  for  its  pale  rose  or  brieht  pink  flower-rays.    Mr.  Thomas  Meehan,  of 

lOWTL.  Pa.,  writes  ns:  '^  I  have  had  a  plant  of  Pyrethrum  roaeum  in  my  herba- 

r.n        'or  many  years  past,  and  it  holds  its  own  without  any  care  much  better 

f  v«aer  things.    I  should  say  from  this  experience  that  it  was  a  plant  which 

easily  accommodate  itself  to  culture  anywhere  in  the  United  States.''    Peter 

1,  of  New  York,  another  well-known  and  experienced  nurseryman,  writes: 

«>  ^rown  the  plant  and  its  varieties  for  ten  years.    It  is  of  the  easiest  cultiva- 

er  by  seeds  or  divisions.    It  now  ramifies  into  a  great  variety  of  all  shades, 

ivAute  to  deep  crimson,  double  and  single,  perfectly  bardy  here,  and  I  think 

to  be  nearly  everywhere  on  this  continent.''    Dr.  James  C.  Neal,  of  Archer. 

successfully  grown  Pyrethrum  roseum  and  many  varieties  thereof  ana 

1  rei>ort  similar  favorable  experience.    None  of  them  have  found 

«/.iltivatiou  necessary.    In  1856  Mr.  C.  Willemot  made  a  serious  at- 


«AO  «^& 


'From  recent  communications  by  him  to  the  American  Naturalist, 
t  Report  Comm.  of  Patents,  1857,  Agriculture,  p.  130. 
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tempt  to  introdnoe  and  cultivate  the  plant*  on  a  large  Acale  in  France.  Ab  hia  ao- 
count  of  the  cnltivation  of  Pyrethrum  is  the  best  we  know  of,  we  quote  here  hia  expe- 
rience, with  bat  few  slight  omissions:  ''llie  soil  best  adapted  to  its  caltnre  should 
be  composed  of  a  pare  ground,  somewhat  siliceoas  and  dry.  Moisture  and  Uie  pres- 
ence of  clay  is  injurious,  the  plant  being  extremely  sensitive  to  an  excess  of  water, 
and  would  in  such  case  unmediately  i)erish.  A  southern  exposure  is  the  most  favor- 
able. The  best  time  for  putting  the  seeds  in  the  ground  is  th>m  March  to  April.  It 
can  be  done  even  in  the  month  of  Febrnary  if  the  weather  will  permit  it.  After  the 
soil  has  been  prepared  and  the  seeds  are  sown  they  are  covered  by  a  stratum  of  ground 
mixed  with  some  vegetable  mold,  when  the  roller  is  slightly  applied  to  it.  Every  five 
or  six  days  the  watering  is  to  be  renewed  in  order  to  facilitate  the  germination.  At 
the  end  of  about  thirty  or  forty  days  the  young  plants  make  their  appearance,  and 
as  soon  as  they  have  gained  strength  enough  they  are  transplanted  at  a  dlst-ance  of 
about  6  inches  from  each  other.  Three  months  after  this  operation  they  are  traua- 
planted  again  at  a  distance  of  from  14  to  20  inches,  according  to  their  strength.  Each 
transplantation  requires,  of  course,  a  new  watering,  which,  however,  should  only  be 
moderately  applied.  The  blossoming  of  the  Pyrethrum  commences  the  second  year 
toward  the  ena  of  May,  and  continues  to  the  end  of  ISeptember."  Mr.  Willemot  also 
states  that  the  plant  is  but  slightly  sensitive  to  cold,  and  needs  no  shelter  even  daring 
severe  winters. 

The  above-quoted  directions  have  reference  to  the  climate  of  France,  and  as  the  cul- 
tivation of  the  plant  in  many  parts  of  North  America  is  yet  an  experiment,  a  great 
deal  of  independent  Judgment  must' be  used.  The  plants  should  be  treated  in  the 
same  manner  as  the  ordinarv  Asters  of  the  garden  or  other  perennial  Compoaita. 

As  to  the  Dalmatian  plant,  it  is  well  known  that  Mr.  G.  N.  Mllco,  a  native  of  Dal- 
matia,  has  of  late  years  successfully  cultivated  Fyrtthtum  dneraricBfolium  near  Stock- 
ton, Cal.,  and  the  powder  from  the  California-grown  plants,  to  which  Mr.  Mllco  has 
given  the  name  of  '^Bnhach,"  retains  all  the  insecticide  qualities,  and  is  far  superior 
to  most  of  the  imported  powder,  as  we  know  fVom  experience.  Mr.  Milco  gives  the 
following  advice  about  planting,  advice  which  applies  more  particularly  to  the  Pi^ 
cific  coast:  **  Prepare  a  small  bed  of  fine,  loose,  sandy,  loamy  soil,  sligl^tly  mixed  with 
fine  manure.  Mix  the  seed  with  dry  sand  and  sow  carefully  on  top  of  the  bed.  Then 
with  a  common  rake  disturb  the  surface  of  the  ground  half  an  inch  in  depth.  Sprinkle 
the  bed  every  evening  until  sprouted ;  too  much  water  will  cause  ii^ury.  After  it  is 
well  sprout'Cd  watering  twice  a  week  is  sufficient.  When  about  a  month  old  weed 
carefully.  They  should  be  transplanted  to  loamy  soil  dusiug  the  rainy  sewson  of  winter 
or  spring." 

Our  own  experience  with  Pyrethrum  roseum  as  well  as  Pyrethrum  dncrarittfoUum  in 
Washington,  D.  C,  has  been  so  far  quite  satisfactory.  Some  that  we  planted  in  the 
fall  of  1880  came  up  quite  well  in  the  spring,  and  a  few  ])1auis  bloomed  in  November 
of  1881,  though  such  blooming  was  doubtless  abnormal.  The  plants  from  sound  seed 
which  we  planted  this  spring  are  also  doing  finely,  aud  as  the  soil  is  rather  a  stiff  clay 
and  the  rains  were  in  early  summer  many  and  h«.'avy,  we  conclude  that  Mr.  Willemot 
has  overstated  the  delicacyof  tbeplauts.  We  ha  veobsorvod  further  that  the  seed  often 
lays  a  long  time  in  the  ground  before  germinating,  and  that  it  g;ernunates  best  when 
not  watered  too  heavily.  Wo  think  that  the  too  rapid  aboopption  of  moisture  often 
causes  the  seed  to  burst  prematurely  and  rot,  where  slower  absorption  in  a  toil  only 
tolerably  moist  affords  the  best  conditions  for  genuiiiation. 

PREPARATION  OF  TUB  PLANTS  FOR  USB. 

In  regard  to  manufacturing  the  powder,  the  flower-heads  should  be  gathered  during 
fine  weather,  when  they  are  about  to  open,  or  at  the  time  when  fertilisation  takes 
place,  as  the  essential  oil  that  gives  the  insecticide  qualities  reaches,  at  this  time,  ita 
greatest  development.  When  the  blossoming  has  cea,sed  the  stalks  may  be  cut  within 
about  four  inches  from  the  ground  and  utiTized,  being  ground  and  mixed  with  the 
flowers  in  the  nroportion  of  one-third  of  their  weight.  Great  care  must  be  taken  not 
to  expose  the  nowers  to  moisture,  or  the  rays  of  the  sun,  or  still  Iohs  to  artificial  heat. 
They  should  be  dried  under  cover  aud  hermetically  closed  up  in  sacks  or  other  veeaela 
to  prevent  untimely  pulverization.  The  liner  the  flower-heads  are  pulveriied  the 
more  effectually  tlie  powder  acts  and  the  more  economical  is  its  use.  Proper  pul- 
verization in  largo  quantities  is  best  doi:e  by  those  wlio  make  a  buHineiiis  of  it  and 
have  special  mill  facilities.  Lohn  &  Fink,  of  New  York,  have  furnished  us  with 
the  most  satisfactory  powder.    For  hlH  own  use  the  farmer  can  pulverize  smaller 

•Mr.  Willemot  rails  hiR  plant  PyrHhre  du  canc^tse  {Pyrethrum  WiUemoii  DuchartT«), 
but  it  is  nH»re  than  probable  that  this  is  only  a  Hynouyni  of  Pyrethrum  roaeum.  We 
draw  liberally  from  Willemot*s  pa])er  on  the  subject,  a  T.r.inHlati<»n  of  which  may  be 
found  in  the  Report  of  the  Commissioner  of  Patents  for  the  year  lb61,  Agriculture,  pp. 
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0|untiti66  by  the  aimple  method  of  }>oiinding  the  flowers  in  a  mortar.  It  is  neceasarr 
tW  the  mortar  be  closed,  and  a  piece  of  leather  thronch  which  the  pestle  moves,  sucn 
IB  if  generally  used  in  pulverizing  pharmaceutic  substances  in  a  laboratory,  will 
iDiwer.  The  quantity  to  be  pulvenzed  should  not  exceed  one  pound  at  a  time,  thus 
ftToiding  too  high  a  degree  ot  heat,  which  would  be  injurious  to  the  quality  of  the 
powder.  The  pulverization  being  deemed  sufficient,  the  substanceis sifted  through  a 
lilk  sieve,  and  then  the  remainder,  with  a  new  addition  of  flowers,  is  put  in  the  mor- 
tar snd  pulverized  again. 

The  best  vessels  for  keeping  the  powder  are  fruit  jars  with  patent  covers,  or  any 
other  perfectly  tight  glass  vessel  or  tin  box. 

Up  to  a  comparatively  recent  period  the  powder  was  applied  to  the  destruction  of 
those  insects  only  which  are  troublesome  in  dwellings,  and  Mr.  C.  Willemot  seems  to 
hiTe  been  the  flrst,  in  the  year  1857  (T),  to  point  out  its  value  against  insects  injurious 
tosgricolture  and  horticulture.    He  goes,  however,  too  far  in  his  praise  of  it,  and 
HDe  of  his  statements  as  to  its  efficacy  are  evidently  not  based  upon  actual  experi- 
fflont.    Among  others  he  proposes  the  following  remedy:  '^In  order  to  prevent  the 
nrages  of  the  weevil  on  wheat  fields,  the  powder  is  mixed  with  the  grain  to  be 
•own,  in  proportion  of  about  ten  ounces  to  about  three  bushels^  which  will  save  a 
jell's  crop.^    This  is  simply  ridiculous,  as  every  one  who  is  familiar  with  the  prop- 
erties of  ryrethrum  will  understand.    We  have  during  the  past  three  years  largely 
enerimented  with  it  on  many  species  of  injurious  insects,  and  fully  appreciate  its 
Ttloe  as  a  general  insecticide,  which  value  has  been  greatly  enhanced  oy  the  dis- 
eoTscy  that  it  can  be  most  economically  used  in  liquid  solution ;  but  we  are  far  fix>m 
ooDfliaering  it  a  universal  remedy  for  all  insects.    No  such  universal  remedy  exists, 
and  Pyret&nm  has  its  disadvantages  as  has  any  other  insecticide  now  in  use.    The 
fdloWing  are  its  most  serious  disadvantages :  1,  the  action  of  the  powder,  in  what- 
ever Idnn  it  may  be  applied,  is  not  a  permanent  one  in  the  open  air.    If,  «.  a.,  it  is 
•pphed  to  a  plant,  it  immediately  affects  the  insects  on  that  plant  with  which  it 
eomes  in  contact,  but  it  will  prove  perfectly  harmless  to  all  insects  which  come  on  to 
the  plant  half  an  hour  (or  even  less)  after  the  application ;  2,  the  powder  acts  in  the  open 
air-^mileai,  perhaps,  applied  in  very  large  quantities — only  upon  actual  contact  with 
tibit  iiMeot ;  i^  «.  ^.,  it  is  applied  to  tne  upper  side  of  a  cotton  leaf  the  worms  that  may 
he  OB  the  underside  are  not  affected  by  it :  3,  it  has  no  effect  on  insect  eggs,  nor  on 
MM  that  are  in  any  way  protected  or  hardened. 

These  disadvantagee  render  Pyrethmm  in  some  respects  inferior  to  arsenical  poisons, 
boty  on  the  other  hand,  it  has  the  one  overshadowing  advantage  that  it  is  i)erfeotly 
^**r"^^t^  to  plants  or  to  higher  animals;  and  if  the  cultivation  of  the  plants  in  this 
country  should  prove  a  success,  and  the  price  of  the  powder  become  low  enough,  the 
above-mentioned  disadvantages  can  be  overcome,  to  a  certain  degree,  by  repeated 
mlicatioua 

In  a  closed  room  the  effect  of  Pyrethmm  on  insects  is  more  powerful  than  outdoors. 

DidBerent  species  of  insects  are  differently  affected  by  the  powder.    Some  resist  its  action 

MMt  effectually,  e.  g,,  veiy  hairy  caterpillars,  and  especially  spiders  of  all  kinds ; 

vkila  others,  especially  all  Hymenoptera,  succumb  most  readily.    In  no  case  are  the 

»«t«  hilled  instantaneously  by  Pyrethmm.    They  are  rendered  perfectly  helpless  a 

Qutee  after  application,  but  do  not  die  till  some  time  afterward,  the  period 

<i      from  several  hours  to  two  or  even  three  days,  according  to  the  species. 

.....ects  that  have  been  treated  with  Pyrethmm  show  si^ns  of  intense  pain,  while 

'%<jerB  the  outward  symptoms  are  much  less  marked.    Differences  in  temperature 

other  meteorological  changes  do  not  appear  to  have  any  influence  on  the  effect  of 

«js       tun. 

MODES  OF  APPUCATION. 

•▼Tethrum  can  be  applied — 1,  as  dry  powder;  2,  as  a  fume;  3,  as  an  alcoholic  extract 
^ ;  4,  by  simple  stirring  of  the  powder  in  water;  5,  as  a  tea  or  decoction, 
following  recommendations  are  based  on  repeated  experiments  in  the  field : 
^  ApplioatU>n$  of  Pyrethmm  as  dry  powder, — ^This  method  i»  familiar  to  moHt  house- 
is,  the  powder  being  used  by  means  of  a  small  pair  of  bellows.    It  is  then  gen- 
naed  without  diluent,  hut  if  it  is  unadulterated  and  fresh  (which  cannot  be 
•a  many  instances,  of  the  powder  sold  at  retail  by  our  dragpjists)  it  may  be  con- 
)lv  diluted  with  other  pulverized  material  without  losing  its  deadly  effect,  the 
-  the  powder  thus  becoming  mnch  cheaper.     Of  the  materials  which  can  be  used 
ents  common  flour  seems  to  be  the  best,  but  finely-sifted  wood-aahes,  sawdust 
■ard  wood,  &c. — in  short,  any  light  and  finely-pulverized  material  which  mixes 
#lth  the  Pyrethmm  powder  will  answer  the  purpose.     If  the  mixture  is  applied 
■liately  after  preparation  it  is  always  less  efficacious  than  when  left  in  a  per- 
tjght Vessel  for  about  24  hours,  or  loucer,  before  use.    This  has  been  proven  so  far 
iritii  the  mixture  of  Pyrethmm  with  Sour,  but  holds  doubtless  true  also  for  other 
I.    Mr.  E.  A.  Schwarz  experimented  largely  under  our  direction  with  the  mix- 
E^^iethmm  and  flour  for  the  cotton  worm/and  he  found  that  one  part  of  the 
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powder  to  11  parte  of  floor  is  Bnfflclent  to  kill  the  worma  (only  a  portion  of  the  foil- 
^wn  wormB  recovering  fix>m  the  effects  of  the  powderY  if  the  mixture  is  applied 
immediately  after  preparation ;  but  if  kept  in  a  tight  glass  jar  for  aboat  two  aays, 
one  part  of  the  powder  to  22  parts  of  floor  is  sofficient  to  kill  all  avera^e-^ized  woms 
with  which  the  mixture  comes  in  contact.  For  very  yoimg  cotton  wonns  a  mixtnre 
of  one  part  of  Pyr^throm  to  30  parts  of  floor,  and  applied  one  day  after  preparation, 
proved  most  effective,  hardly  any  of  the  worms  recovering. 

An  ordinary  powder  bellows  will  answer  for  insects  infesting  dweUings  or  for  plants 
kept  in  pots  in  rooms,  or  single  plants  in  the  garden,  bnt  it  hardly  answers  on  a  large 
scale  outdoors,  because  it  works  too  slowly ;  the  amooht  of  powder  discharged  can- 
not be  regulated,  and  there  is  difficulty  in  coveriog  all  parts  of  a  large  plant.  An- 
other method  of  applying  the  dry  powder  is  to  sieve  it  on  to  the  plants  by  means  of 
sieves,  and  this  method  is  no  dbubt  excellent  for  insects  that  live  on  the  upper  side 
of  the  leaves.  For  large,  more  shrtib-like  plants  with^  many  branches,  and  for  insects 
that  hide  on  the  underside  of  the  leaves,  tnis  method  will  be  found  less  serviceable. 
A  very  satisfactory  way  of  applying  the  powder  on  large  plants,  in  the  absence  of  any 
suitable  machine  or  contrivance,  is  to  throw  it  with  the  hand  after  the  manner  of  seed- 
sowing.  This  method  is  more  economical  and  rapid  than  those  mentioned  above,  and 
it  has,  moreover,  the  advantage  that,  if  the  plants  are  high  enough,  the  powder  can 
be  applied  to  the  underside  of  the  leaves. 

2.  Application  of  ri/rethrum  in  fumes. — The  powder  bums  freely,  giving  off  consider- 
able smoke  and  an  odor  which  is  not  unpleasant.  It  will  bum  more  slowly  when 
made  into  cones  by  wetting  and  molding.  In  a  closed  room  the  fbmes  from  a  qpiall 
quantity  will  soon  kill  or  render  Inactive  ordinary  flies  and  mosquitoes,  and  will  be 
found  a  most  convenient  protection  ^against  these  last  where  no  bars  ace  available. 
A  series  of  experiniantti  made  under  ^ur  direction  inoicates  that  the  fumes  affect  all 
insects,  but  most  quickly  those  of  soft  and  delicate  structure. 

This  method  is  impracticable  on  a  lar^e  scale  in  the  field,  but  will  be  found  very 
effective  against  insects  infesting  furfl,  feathers,  herbaria,  .books,  &c.  Such  oon  easily 
be  ^ot  rid  of  by  inclosiug  the  infested  objects  in  a  tight  box  or  c^tse  and  then  ftuni- 
^ating  them.  This  method  will  also  prove  useful  in  greenhouses,  and,  with  soitable 
instruments,  we  see  no  reason  why  it  should  not  be  applied  to  underground  jMstB  that 
attack  the  roots  of  plants. 

3.  AIcoImUc  extract  of  Pyrethrum powder, — The  extract  is  easily  obtained  by  taking 
a  flask  fitted  ^vith  a  cork  and  a  long  and  vertical  glass  tube.  Into  this  flask  the  alco- 
hol and  Pyrethrum  are  introduced  and  heated  over  a  steam  tank  or  other  moderate  heat. 
The  distillate,  condensingin  tlio  vertical  tube,  runs  back,  and  at  the  end  of  an  hour 
or  two  the  alcohol  mjjiy  be  drained  off  and  the  extract  is  ready  for  use.  Another 
method  of.  obtaining  the  extract  is  by  repercolation  after  the.  manper  prescribed  in  the 
American  Pharmacopoeia.  The  former  method  seems  to  more  thoroughly  extract  the 
oU  than  the  latter ;  at  least  we  found  that  the  residuum  of  a  quantity  of  Pyrethrum 
from  which  the  extract  was  obtained  by  repercolation  had  not  lost  a  great  deal  of  its 
power.  The  first  method  is  apparently  more  expensive  than  the  other,  but  the  extract 
IS  in  either  case  more  expensive  than  the  other  preparations,  though  very  conveniently 
preserved  and  handled. 

The  extract  may  be  greatly  diluted  with  water  and  then  applied  by  means  of  any 
atomizer.  Prof.  £.  A.SmHh,  of  Tuscaloosa,  Ala.,  found  that,  diluted  with  water  at 
the  rate  of  I  part  of  the  extract  to  15  of  water  and  sprayed  on  the  leaves,  it  kills  cotton 
worms  that  have  come  in  contact  with  the  solution  in  a  few  minutes.  The  mixtnrein 
the  proportion  of  1  part  of  the  extract  to  20  parts  of  water  was  equally  efflcaciooSi  and 
even  at  the  rate  of  1  to  40  it  killed  two-thirds  of  the  worms  upon  which  it  was  sprayed 
in  15  or  20  minutes,  and  the  remainder  were  subsequently  clisabled.  In  still  weaker 
Holution,  or  at  the  rate  of  1  to  50,  it  loses  in  efficacy,  but  still  kills  some  of  the  worms 
and  disables  others.  Professor  Smith  experimented  with  the  extract  obtained  by  dis- 
tillation, and  another  series  of  experiments  with  the  same  method  was  carried  on  last 
year  by  Prof.  R.  W.  Jones,  of  Oxford,  Miss,*  He  diluted  his  extract  with  twenty  times 
its  volume  of  water,  and  applied  it  l)y  means  of  an  atomizer  on  the  cotton  worm  and 
the  boll  worm  with  perfect  succchs.  Mr.  £.  A.  Schwarz  tried,  last  summer,  the  extract 
>btained  by  repercolation,!  and  found  that  10  drachms  of  the  extract  stirred  op  in 
2  gallons  of  water,  aud  applied  by  means  of  Whitman's  fountain-pump  was  sufficient 
to  kill  all  cotton  wonns  on  the  plants.  Four  drachms  of  the  extract  to  the  same 
^monut  of  water  was  Hufficieut  to  kill  the  very  young  worms, 

4.  Fi/rcthrum  in  simple  wattr  solution. — So  far  as  our  experiments  go,  this  method  is  by 
far  the  siniplest,  most  economical,  and  efficient.  The  bulk  of  the  powder  is  most  easily 
lissolved  in  water,  to  which  it  at  once  imparts  the  insecticide  power.    No  constant 

*  Vide  American  Entomologist^  Vol.  Ill,  pp.  252-3. 

t  From  one  i)oun(l  of  the  powder  one  pint  of  extract  was  made,  each  drop  of  the 
extract  reprcwuting  one  grain  of  the  powder.  The  actual  cost  of  making  the  extract 
nras  50  cents. 
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itirriiifc  is  neoeseary,  and  the  liquid  is  to  be  applied  in  the  same  manner  as  the  dilated 
extzsct.  The  finer  the  spray  in  which  the  flaidas  applied  the  more  economical  is  its 
we,  ud  the  greater  the  chance  of  reaching  every  insect  on  the  plant.  Experiments 
¥^  Pyrethmin  in  this  form  shoir  that  200  grains  of  the  i>owder  stirred  up  in  2  gsil- 
loM  of  water  is  amply  sufficient  to  kill  the  cotton  worms,  except  a  very  few  full-grown 
floci,  hat  that  the  same  mixture  is  not  sufficiently  strong  for  many  other  insects,  as 
tbe  Im^  worm,  the  larva  of  the  Teriaa  nicippe,  and  such  species  as  are  protected  by 
doBM  long  hj^rs.  Young  cotton  worms  can  be  killed  by  25  grains  of  the  powder  stirred 
ip  in  8  quarts  of  water. 

The  ^retbmm  water  is  most  efficacious  when  firat  made,  and  loses  power  the  loqger 
it  ia  kept.  The  powder  gives  the  water  a  light  greenish  color,  which,  after  several 
hoQxi,  changes  to  a  light  brown.  On  the  third  day  a  l^ixuriant  growth  of  fundus  gen- 
«nUy  develops  in  the  vessel  containing  the  liquid,  andit«  efficacy  is  then  considerably 


b.  The  tea  or  decooti4m, — ^Prof.  £.  W.  Hilgard,  of  Berkeley,  Gal.,  is  the  only  one  who 
iu  cspezimented  with  Pyrethmm  in  this  form,  and  expresses  himself  most  favorably 
•B to  toe  result.    He  says: 

"I  think,  from  my  experiments,  that  the  tea  or  infusion  prepared  from  the  flowers 

(iddeh  need  not  be  ground  up  for  the  purpose)  is  the  most  conV|enient  and  efficacious 

fbnn  of  using  this  insecticide  in  the  open  air ;  provided  that  it  is  need  at  times  when 

flr  welter  wttlnot  evaporate  too  rapidly y  and  that  it  is  applied,  not  by  pouring  over  in  a 

itteam,  or  even  in  drops,  but  in  ihe  form  of  a  spray  from  a  syringe  with  fine  holes  in 

iti  nose.    In  this  case  the  fluid  will  reach  the  insect  despite  of  its  water-shedding  sur- 

ftess,  hain,  dtc,  and  stay  long  enough  to  kilL    Thus  iq^^plied,  I  have  found  it  to  be 

flfldent  even  aj^ainst  the  armored  scale-bug  of  the  orange  and  lemon,  which  falls  off 

in  the  eourse  of  two  or  three  days  after  the  application,  while  the  young  brood  is  al- 

Bost  Instantly  destroyed.    As  the  flower-tea,  unlike  whale  soap  and  other  wae&es, 

leaves  the  leaves  perfectlv  clean  and  does  not  ii\jure  even  the  most  tender  growth,  it  is 

inteable  on  that  score  alone ;  and  In  the  fiitnre  it  can  hardly  fail  also  to  be  the  oheaper 

of  tlie  two.    This  is  the  more  likely,  as  the  tea  made  of  the  leaves  and  stems  nas 

riidlar  altbough  considerably  weaker  effects ;  and  if  the  farmer  or  firuit-grower  were 

to  grow  the  plants,  he  would  save  all  the  expense  of  harvesting  and  grinding  the 

iewer^ieads  ^y  simply  using  the  header,  cui^iiig  the  upper  stems,  leaves,  and  flower- 

kaads  altogether,  u  to  woum  hops,  making  the  tea  of  this  material  by  tne  hogshead, 

mA  dfatrlmitlng  it  from  a  cart  through  a  syringe.    It  should  be  diligently  kept  in 

■lad  tliat  the  least  amount  of  boiling  will  seriously  injure  the  strength  of  this  tea, 

vUeh  shoidd  be  wiade  with  briskly  boiling  water,  but  then  simply  covaied  over 

donly,  so  aa  to  allow  of  as  little  evaporation  as  i>os6ib]e.    The  details  of  its  most 

•eooomioal  and  effectual  use  on  the  large  scale  remains,  of  course,  to  be  worked  out 

Igrmetioe." 

Tne  method  of  applying  Pyrethmm  in  either  of  the  three  last-mentioned  forms  is 
Cfldently  tar  more  economical  in  the  open  field  and  on  a  large  scale  than  the  appUca- 
tisn  of  the  dry  powder,  and,  moreover,  gives  us  more  chance  of  reaching  every  fosect 
Kving  upon  the  plant  to  which  the  fluid  is  applied.  The  relative  merits  of  tne  three 
itboda  oan  be  established  ouly  by  future  experience,  but  so  far  we  have  found  the 
limplb  water  solution  most  convenient  and  satisfactory. 

EXPERIENCE  WITH  PYRETHRUM. 

d  BhaU  not  get  definite  reports  from  thlB  distribution  till  next  year, 

fc    I  following  extracts  from  reports  of  experience  with  some  which 

ribnted  in  the  winter  and  spring  of  1881,  and  taken  without  se- 

wiU  indicate  the  varied  experience  last  year,  under  the  most  un- 

Ae  conditions,  of  an  exceptionaUy  severe  drought.    While  most 

laUures  may  fairly  be  attributed  to  this  drough ^many  are  doubt- 

uue  to  bad  seed  and  to  the  other  difficulties  of  germination  men* 

I  in  the  circular. 

PPI.    Canton,  August  5, 1881.— T.  G.  Smith- Vaniz. 

J      :ure  this  season.    I  watered  continually,  transferring  part  of  the  plants  to 
u>B»  but  tSie  excessively  hot  weather,  long  continued,  was  too  much  for  them. 

.    8ae  County,  Grant  City,  September  17,  1881.— Edwin  MiUer, 
Of  the  seeds  planted  May  16  not  one  germinated. 

Jo  Daviess  County. — [Friend  of  Edwin  MiUer  above,  September  17, 1881.] 
vt  the  seedSiplanted  not  one  germinated, 
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Dakota.    Mapleton,  September  17, 1881.^H.  M.  WilliaiuA. 
Seeds  did  not  geiTninate. 

Illinois.    Rockford,  September  18, 18^1  .—A.  B.  Willoughby. 

Sowed  roseum  seeds  in  a  bed  of  sand  and  dirt.  A  dry  spell  oame  oblj  and  although 
I  watered  the  bed  no  plants  appeared.    Perhaps  I  sowed  tiiem  too  early. 

New  Jersey.    Morris  County,  Chatham. — October  17, 1881. — Jamee  J.  Dean. 

Seed  came  up  nicely  in  a  garden.  Plants  flourished  for  a  while,  bat  as  the  season 
advanced  they  succumbed  to  the  severe  drought  and  perished  before  arrlTiog  at 
maturity. 

North  Carolina.    Qoldsborongh,  October  22,  1881. — John  Robinson. 

'  But  ten  plants  of  roaeum  survived  the  heat  of  our  excessively  hot  sommer,  and 
of  these  one-half  are  weakly. 

MiOHiOAK.    Cadillac,  October  24, 1881.— G.  Wallace. 

Some  I  sowed  early  in  boxes  never  germinated;  others  late  in  May  with  like 
success ;  some  I  gave  to  a  neighbor  did  not  jgrow.  Sowed  the  remainder  in  the 
first  week  in  June  in  now  forest  land  after  being  burned  over ;  a  few  came  up  and 
seemed  to  be  doing  well;  they  were  destroyed  by  accident. 

Georgia.    Spring  Place,  November  1,  1881. — ^WiDiam  J.  Johnson. 

Seed  sown  came  up  very  weU  and  grew  finely,  while  I  gave  them  the  attention 
they  needed.    Compelled  to  neglect  them  about  ihe  middle  of  July ;  they  all  died. 

Alaqama.    Monroe  County,  Dennard,  October,  1881. — Oliver  Taylor. 

The  heated  term  coming  on  so  soon  after  I  sowed  the  seed  I  did  not  save  but  a 
few  plants.    I  find  the  dust  such  a  blessing^I  wish  to  raise  a  good  lot. 

Missouri.    Cameron,  November  11, 1881. — John  Zimmerman. 

The  Pyrethrum  did  not  do  any  good  this  season.  The  extreme  drought  stunted 
and  stopped  its  growth  so  much  tnat  it  did  not  recover  when  the  rains  did  oome. 

New  Hampshire.    East  Barrington,  December  1,  1881. — William  B.  Swain. 

Seeds  of  roseum  sown  on  high  loamy  soil  grew  nicely  and  blossomed  in  Septem- 
ber. The  hard  frost  of  October  3  stopped  the  blossoming.  I  have  used  the  Dal- 
matian insect  powder  for  almost  all  kinds  of  insects  without  a  failure. 

Kentucky.    Louisville,  December  18,  1881. — Samuel  J.  Thompson. 

Boseum  did  not  do  well  out  in  the  ground ;  died  of  heat  and  drought,  I  have 
about  two  dozen  plants  in  pots  in  the  greenhouse. 

Indiana.    Jay  County,  Dunkirk,  December  20,  1881. — D.  B.  Moore. 

Planted  roseum  in  the  garden  in  mellow  clay  loam ;  sowed  the  Ist  of  May ;  it 
failed  to  giow;  condition  of  ground  good;  weather  rather  dry. 

New  York.    Union  Springs,  January  6,  1882. — J.  J.  Thomas. 

Sowed  in  different  places  in  limestone  and  clay  land.  I  suppose  my  soil  was  too 
strong  and  rich.  I  had  none  which  was  unmanurud.  The  seed  germinated  and 
the  plants  grew  a  few  inches,  then  ceased  to  grow  and  fiually  died.  Those  in  the 
hot-bed  did  best,  but  did  not  reach  over  three  or  four  inches.    None  flowered. 

Georgia.    Savannah,  January  19, 1882. — A.  Oomler. 

My  experiment  with  the  Pyrethrum  on  Cut- worms  was  made  in  captivity  in  a 
match-box  without  soil,  so  that  they  could  not  rub  it  off.  They  were  covered  with 
the  dust  for  twelve  hours,  while  others  ate  leaves  on  the  surface  of  which  it  had 
been  sprinkled,  without  detriment.  Larvte  of  Plusia  brase^icw  and  Plutella  orti- 
ciferarum  were  killed. 

Illinois.    Champaign,  January  28,  1882. — B.  F.  Johnson. 

Last  season  I  could  not,  neither  could  a  very  skillful  person  in  such  matters,  get 
a  single  seed  to  germinate. 

^EW  York.    Suffolk  County,  January  31,  1882.— Zophar  Mills,  jr. 

Last  spring  I  planted  half  in  a  hot-bod  about  1.5th  April  and  half  a  little  later 
in  the  open  ground.  Half  of  the  sown  seeds  germinated,  but  the  hot-bed  planta 
did  not  succeed  as  well  as  those  out  of  doors.  In  June  the  hot-bed  plants  were 
transplanted  to  my  garden,  the  weather  being  warm.  Both  plants  did  as  well  as 
could  be  expected,  but  the  out-of-door  ones  seemed  to  be  most  thrifty.  I  consider 
the  plant  quito  hardy  from  last  year's  experiments.     In  August  we  had  dry 

weather,  and  the  plants  suffered  from  want  of  attention.    They  gave  no  indica- 

ion  of  blossoming  September  28,  when  I  last  saw  them. 
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Illinois.    Soott  County,  Manchester,  Jannary  1882. — J.  C.  AndniB. 

From  seeds  of  roaeum  received  in  spring  of  1881  I  have  some  500  good  plants 
growing  now,  or  in  good  condition  to  start  in  the  spring. 

Niw  York.    Datchess  Connty,  Pine  Plains,  January  28,  1882.— J.  Walter  Righter. 

Planted  roseum  seed  10th  May  in  light,  sandy  loam,  and  raised  some  very  strong 
ftnd  healthy  plants,  but  thoy  prodi^ced  only  a  very  few  flowers.  I  also  planted  in 
hot-bed  and  got  a  few  plants  of  a  very  inferior  quality.  And,  further,  I  sowed  in 
the  forest,  where  it  was  slightly  shaded,  and  wasted  my  seed.  (The  soil  all  lime- 
stone.) Have  protected  the  plants  from  exposure  by  throwing  some  cornstalks  on 
them.  Although  the  thermometer  has  marked  25°  below  zero  here,  the  P.  roaeum 
looks  as  green  as  in  midsummer. 

Kansas.    Osbom  County,  KUl  Creek,  January  30,  1882. — J.  J.  Guyer. 

Planted  a  part  of  the  roseum  seed  last  spring  on  sandy  loam.  Only  a  few  of  the 
seeds  eermiuat^d,  and  owing  to  the  hard  summer  we  had  they  did  not  make  any 
growth.    Ail  kinds  of  garden  plants  were  a  total  failure  here. 

GioKOiA.    Liberty  County,  Dorchester,  Febniary  4, 1882. — James  A.  M.  King. 

Divided  seeds  with  four  painstaking  parties,  and  can  report  vigorous  growth 
in  sandy  loam.  The  fearful  hurricane  of  August  27  and  28  destroyed  some  plants, 
bat  those  left  measure  now  16  by  18  inches  spread,  and  will  bloom  early  this 
spring. 

](astlakd.     Washington  County,  Smithburg,  February  4,  1882. — Benton  Scholl. 

The  seeds  of  roeeum  received  last  spring  were  sown  in  well-prepared  soil,  of  a 
rather  heavy  nature,  as  soon  as  the  ground  was  in  good  working  order.  Very 
little  of  it  vegetateil,  and  that  did  the  best  which  was  the  most  shaded,  as  that 
which  was  the  most  exposed  to  the  sun  nearly  all  perished  during  the  severest 
drooght  ever  known  in  this  locality.  What  survived  did  well  enough  until  the 
flold  snap  of  22d  January.  I  then  covered  the  plants  with  litter,  but  when  the 
gnrand  opened  I  found  that  the  plants  were  thrown  out  by  the  frost,  and  hat  two 
were  yet  alive.  I  then  (a  week  ago)  planted  them  in  a.  pot  and  brought  them 
into  the  sitting-room;  they  have  now  started  finely. 

JT^y^MA.    Selma,  February  6, 1882.— John  D.  Wilkins. 

Planted  two  lots  last  season,  and  failed  to  even  get  the  seed  to  sprout. 

Michigan.    Saginaw  City,  February  7, 1882.  —Leopold  Trakat. 

During  last  summer  only  about  30  plants  came  up  and  survived.  I  watered 
them  too  freely  and  made  some  other  blunders. 

Ojttario.    Toronto.— Alfred  Henry  Moore. 

P^eikrum  ro8eum  would  seem  to  bear  the  cold  of  Toronto  by  shelter  in  a  depres- 
sion covered  by  loose  garden  refuse.  Some  plants  of  same  seed  I  distributed  to 
others  have  not  prospered,  by  want  of  care. 

TlRMONf.     Brattleborough,  February  8,  1882. — Abner  L.  Butterfield. 

I  planted  the  seed  a^?  soon  as  the  ground  was  all  right,  but  there  was  a  heavy 
rain  the  next  day,  and  it  rained  every  day  for  a  week,  and  then  it  was  rather 
cold  for  the  time  of  year,  and  the  ground  baked  down  so  hard  that  only  a  few  of  the 
seed  came  up  at  all,  and  those  that  came  up  ma<le  very  weak  plants.  I  had  but 
one  blohwom.  One  plant  which  I  have  at  the  kitchen  window  appears  to  bo  doing 
well. 

UFORMA.     San  Francisco,  February  10,  1882.— Ed.  Wolleb. 

My  place  lies  in  Alameda  County,  on  the  hills  overlooking  the  hay  of  San  Fran- 
eiaro,  m  the  so-called  wanu  belt,  600  feet  above  sea-level.  Three  years  ago  I  sowed 
seeds  of  /'.  roseum  and  had  it  in  bloom  last  season.  The  plants  do  well — light 
loam,  little  irrigation.  Last  year  I  received  from  Germany  seed  of  P.  cincrariatfo- 
lUm,  and  have  now  thousands  of  plants.  *  *  *  Plantod  P,  ro%e%mi  among  roses, 
to  protect  the  roses  from  Dinhroticay  but  it  had  no  effect.  I  pnt  some  open  flowers 
imder  a  ghiss  with  some  flies,  but  they  i^roduced  no  eff"ect  in  4H  hours. 

U.     Norfolk  County,  Berkeley,  February  12,  1882.— William  R.  Wood. 

Bat  two  of  last  season's  plants  survived  in  my  hands,  and,  as  far  as  heard  fromi 
ne  of  those  sent  to  my  correspondents.    A  sing  which  ate  my  plants  was  not 
ired  by  the  meal. 

lAXPsmRE.    Goffstown  Centre,  February  13,  1882. — C.  B.  Moore. 

wed  the  seed  about  fii-st  of  June.    Owing  to  cold  weather  throngh  the  month 
fdue  it  did  not  come  up  very  well.    After  it  got  started  it  giew  finely.    I^ 
be  hlo88om  before  winter.    I  covered  it  upon  approfUih  of  o^d  weather, 
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Pennsylvania.    Johnstown,  February  22,  1882. — ^Preclerick  Brohm. 

On  April  18,  1881,  I  sowed  some  of  the  seed  in  a  liot-hed,  but  received  no  plants, 
which  I  think  v  as  the  fault  of  my  watering  too  much.  April  25  I  sowed  some 
of  the  seeds  in  two  pots  and  placed  them  in  a  hot-bed.  From  this  I  received  several 
plants.  May  4  I  again  sowed  some  seeds  in  two  pots  and  placed  them  in  a  hot- 
bed. From  these  I  also  received  several  plants.  On  May  11 1  sowed  some  of  the 
seeds  in  an  open  field.  Thisproved  much  better  than  in  hot-beds.  The  soil  was 
light  and  the  plants  good.  The  plants  I  watered  from  two  to  three  times  a  week. 
On  June  1 1  transplanted  the  first  plants;  in  September  I  had  tlux^e  flowers.  I 
have  in  all  fifty  nice  plants.    The  three  flowers  were  not  very  good. 

Mississippi.    Canton,  February  25,  1882. — George  W.  Smith-Vaniz. 

I  have  plants  started  under  glass,  but  I  must  say  that  last  year's  trial  leads  me 
to  think  there  is  not  much  chance  here  for  its  success. 

Ohio.    Glendale,  March  3,  1882.— George  W.  Trowbridge. 

About  the  Ist  of  March,  1881,  a  portion  of  the  P.  roseum  seed  was  sown  in  a  box 
and  placed  in  a  window  of  the  living-room  on  the  sunny  side  of  the  house,  where 
in  due  time  (though  rather  slow)  they  germinated.  When  all  danger  or  severe 
frost  was  passed  the  box  was  placed  out  of  doors,  in  a  sunny  exposure,  where  the 
plants  remained  until  about  May  1,  when  they  were  pricked  out  and  set  in  the 
open  ground.  The  remainder  of  the  seed  was  sowed  at  two  different  times,  March 
20  and  April  5,  in  the  open  ground,  which  had  been  prepared  for  the  purpose  and 
where  they  were  permanently  to  stand  and  grow.  Sou  is  rather  a  neavy  clay. 
Seeds  rather  slow  and  long  in  germinating.  The  usual  amount  of  hoeing  and 
weeding  was  performed  that  is  necessary  to  keep  the  plants  growing  and  fiQse  from 
grass  dud  weeds.  Notwithstanding  my  section  was  visited  with  the  hottest  sum- 
mer ever  remembered  and  almost  the  driest  known,  only  a  small  proportion  of  the 
plants  which  became  well  established  succumbed.  The  growth  was  all  that  could 
be  expected  under  the  circumstances.  One  or  two  blossoms  made  their  appear- 
ance late  in  the  fall.  No  very  material  difference  could  be  noticed  when  winter 
set  in  between  the  plants  laised  in  the  box  and  those  grown  without  transplant- 
ing. About  the  Ist  of  December  a  light  covering  of  straw  was  placed  on  the  plants 
as  a  winter  protection.  In  consequence  of  the  open  and  warm  winter  the  &liage 
was  not  killed  (only  slightly  injured),  and  they  have  already  started  on  the  new 
growth,  quite  visible  through  the  straw.  As  to  the  hardiness  to  stand  winter  and 
the  amount  of  covering  necessary,  the  one  just  closed  furnishes  nothing  definite. 

Ohio.    Cincinnati,  March  13,  1882. — ^Adolph  Lend. 

The  seed  of  both  P.  roseum  and  P.  cinerarUrfolium  was  sown  on  Clifton  Hights, 
each  package  upon  one  square  rod,  the  soil  consisting  of  yellow  clay,  wmch  I 
mixed  with  rich  black  soil  and  well-rotten  cow  manure.  The  whole  was  spaded 
hoed,  and  raked.  Time  for  sowing,  first  week  of  May.  The  ground  was  kept 
mellow  and  free  from  weeds,  which  was  easily  done,  as  the  se^s  were  sown  in 
rows  15  inches  apart.  Although  the  ground  was  sprinkled  in  the  evenings  when 
sprinkling  was  necessary,  none  of  the  seeds  came,  which  I  attribute  not  so  mnch 
to  the  cold  nights  we  had  as  to  the  severe  heat,  as  the  ground  had  no  shade  what- 
ever. 

Ontario.    London,  March  5,  1882. — William  Saunders. 

Has  P.  roseum  growing.    "  It  seems  to  stand  our  winters  very  welL'' 

EXPERIENCE   WITH  THE  PLANTS  IN  WASHINGTON. 

Our  own  experience  in  our  private  garden  at  Washington  has  been 
far  more  satisfactory  than  wo  anticipated.  The  seed  of  both  species 
sown,  whether  in  the  fall  of  1880  or  in  the  spring  of  1881,  germinateil 
^olerably  well,  though  some  was  evidently  worthless  when  received.  A 
ow  plants  of  rosevm  from  that  sown  in  the  fall  of  1880,  bloomed  the  en- 
suing autumn,  while  all  sown  in  the  spring  of  1881  bloomed  profusely  tlio 
)resent  Rummer.    The  colored  plates  have  been  drawn  from  these  plants. 

Both  species  withstood  the  past  two  winters  very  well,  and  as  these 
vere  extreme  winters,  the  one  very  severe  and  cold,  the  other  open  an<l 
nild,  the  test  may  be  considered  a  very  thorough  one.  The  older  leaves 
'led  off,  as  is  the  custom  with  many  allied  perennial  species,  but  the 
ilants  began  growing  very  early  in  spring  and  were,  in  fact,  among  tlie 
rernal  adornments  of  the  garden.  Roseum  began  blooming  early  in 
^fav,  and  showed  every  variation  in  color  from  almost  pure  white  to 
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deep  crimson.  It  also  showed  considerable  variation  in  the  green  of 
the  leaves  as  well  as  in  the  form,  some  plants  having  the  leaves  much 
more  finely  cut  thaiikOthers.-  CineraHcefolium  which  has  a  much  smaller 
Bower,  with  pure  white  petals,  very  strongly  resembling  the  common 
Ox-eye  Daisy,  began  blooming  a  month  after  roseum  had  passed  its 
prime.  It  proved  uniform  in  color,  and  is  always  distinguishable  from 
ro^euniy  even  before  blooming,  by  the  whitish  or  glaucous  green  of  the 
leaf,  and  its  much  deeper  ana  broader  incisions.  iN'either  of  them  has 
entirely  ceased  blooming  at  the  date  (June  30)  this  report  is  submitted, 
though  but  few  flowers  of  roseum  remain. 

A  portion  of  the  flower  heads  were  dried  and  pulverized,  the  powder 
proving  to  be  fully  equal  in  efficacy  to  the  imported  article;  while  the 
powder  fix>m  dried  stems  and  leaves  is  decidedly  weaker,  but  still  useful 
when  applied  in  large  quantities. 

SPECIAL  EXPERIMENTS. 

The  following  experiments  with  the  California  and  imported  powders 
weare  made  at  Kirk  wood,  Mo.,  under  our  direction,  by  Miss  M.  E.  Murtfeldt: 

On  IftTYSB  of  Heliothis  marginidetu — whicb  appeared  in  unosaal  nambers  doling  the 
wontlia  cf  May  and  Jnne,  and  almost  devastate  the  rose  gardens  in  this  section — ^the 
powdeor  was  very  effective  where  it  coald  be  thoroughly  applied:  bnt  the  habit  of  the 
young  larrn  of  bcrinfi;  into  and  hiding^  within  the  buds  renderea  its  application  dlfBl- 
enli  ftnd  but  partially  sacoessful  in  ridding  the  bushes  of  the  pest.  When  dUnted 
vith  two  parts  flour  or  air-slacked  lime  to  one  of  the  powder  it  produced  but  little 
tSbel  nnless  appUed  while  the  dew  was  stiU  on  the  plants,  which  caused  it  to  adhere 
injpeater  quantities  and  produced  the  usual  sickness  and  irritation. 

lur  Mamdria  ro9af,  the  pure  Pyrethrum  is  a  good  remedy  where  it  can  be  puffed  on 
ibtb  andeiside  of  the  leaves  where  the  slugs  rest.  They  are  not  easily  killed  by  it, 
Wweter.  it  is  not  very  effectual  in  keeping  off  the  flies,  as  the  volatile  essence  is  soon 
jliMipiitod  in  the  open  air,  after  which  the  flies  regard  it  no  more  than  so  much  dust. 
A  maU  Dipterous  leaf-miner,  which  has  for  years  been  very  destructive  to  the 
fiUage  of  the  Verbena,  was  kept  off  the  plants  by  one  or  two  liberal  dustings  with  the 
powder  upon  the  first  appearance  of  the  mines  upon  the  leaves.  AU  Dlptera  seem  to 
M  peenliarly  susceptible  to  the  influence  of  Pyrethmm. 

Its  effect  on  the  Striped  Flea  beetle  (Haltioa  striolata),  which  riddles  the  young 

ksree  of  cabbage,  cresses,  and  other  cru^erous  plants,  is  rather  to  drive  the  beetles 

df  than  to  kill  them.    It  seldom  absolutely  kills  them,  but  if  thickly  applied,  it  pro- 

doMt  temporary  stupefaction.  There  are  at  least  two  successive  broods  of  this  beetle, 

appearing  in  greatest  numbers  during  the  latter  part  of  May  and  of  July ;  and  if  the 

powder  be  applied  occasionally  to  plants  liable  to  attack  at  these  seasons  a  great  deal 

if  injury  may  be  averted.    Tnere  are,  of  course,  premature  and  belated  individuals 

to  be  seen  throughout  the  summer,  but  the  regular  broods  only  are  seriously  destructive. 

The  powder  is  equally  effective  in  causing  the  Cucumber  Flea  beetle  (Haltica  (£^itrix) 

mmauriB)  to  give  such  plants  as  have  been  treated  a  wide  berth. 

On  the  common  Tomato  worm  (Sphinx  1^-maoulata)  the  powder  was  rather  slow  to 

e  effect.    From  ten  minutes  to  naif  an  hour  often  elapsed  before  the  usual  restless- 

-— «  and  ejection  of  visceral  fluid  was  observed,  but  violent  sickness,  followed  by  par- 

ifl,  was  sure  to  occur,  from  which  very  few,  so  far  as  I  could  discover,  ever  recov- 

.    The  larvffi  would  remain  in  one  position  motionless,  except  for  slight  muscular 

^,  for  many  hours,  after  which  they  would  fall  to  the  ground,  and,  in  most  cases. 

veeond  or  third  day,  shrink  up  and  die.    The  younger  the  larvce  the  more  rapid 

ct  of  the  powder. 

vmiana  minUtra  the  effect  of  Pyrethrum  was  not  usually  fatal.    It  produced  some 

H  and  lethargy,  but  unless  very  thickly  dusted  with  it  the  caterpillars  usually 

d. 

u  the  powder  on  half-grown  larve  of  AgroHs  inermia  whkh  were  concealed 

Jiipe  and  stones  for  hibernation,  and  in  less  than  three  minutes  it  produced 

«ckne8s  and  convulsions,  resulting  in  death  in  about  an  hour.    I. am  con- 

t  if  plants  liable  to  be  cut  off  by  this  worm  could  each  have  a  little  of  the 

ted  around  the  stems  they  would  be  safe.     All  noctuid  larvra  succumb 

M^  its  effects  where  it  is  directly  applied.    The  difficulty  is  to  put  it  where 

.^  be  sure  to  come  in  contact  with  it. 

«rienoe  in  the  use  of  Pyrethrum  for  the  destruction  of  the  various  species  of 
worms  and  the  Cabbage  Aphis  coincides  with  that  of  last  year.  It  is  as  good 
as  one  could  wish|  and  has  the  advantage  over  most  other  insecticides  of 
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being  perfectly  harmless  to  hnman  life — a  great  desideratum  in  any  snbstuioe  that 
has  to  be  applied  to  leaves  or  blossoms  (as  in  the  canlifiower)  that  are  used  as  food. 

As  an  exterminator  of  all  kinds  of  honse  flies  (Musoa  d4>meatic4ij  M,  ccnar,  and 
Stovioxyif)j  as  well  as  m«squiloes  and  other  gnats,  it  has  no  equal.  For  all  species  of 
JphididcPj  upon  which  I  have  tested  it,  it  is  also  a  specific,  used  either  as  a  powdeir  or 
fumigator. 

InaeoU  upon  which  it  produces  little  or  no  Effect. 

m 

Most  hard-shelled  beetles  and  bugs  resist  its  effect,  although  it  is  evidently  distaste- 
ful to  thcin  and  will  cause  them  to  desert  the  plants  to  whion  it  is  applied. 

All  hairy  larva3  upon  which  I  have  tested  it  seemed  but  slightly,  if  at  all,  affected. 

The  larvse  of  the  Jumping  Sumac  beetle  (Blepharida  rhois,  Forster)  are  not  in  the 
least  disturbed  by  bein^  thoroughly  dusted  by  it,  their  excrementitious  covering  be- 
ing impervious  to  its  efiects.  Nor  do  they  seem  to  object  to  it  as  seasoning  for  their 
food.  Fans  green  in  quite  large  proportions^  with  flour  or  air-slacked  lime,  is  the  only 
remedy  I  have  found  effectual  against  this  disgusting  and  destructive  pest. 

Dermeatea  and  Anthrenus  larvsd  will  live  for  weeks  in  a  close  box  half  filled  with  the 
powder. 

The  larvsd  of  Angoumois  Grain-moth  (Crelechia  cercalella,  Linn.)  are  not  susceptible 
to  its  effects  either  as  fumes  or  powder. 

All  these  experiments,  excepting  the  two  last  mentioned,  were  made  in  the  open  air, 
as  I  should  not  consider  any  others  conclusive  as  t-o  the  value  of  the  preparation  for 
practical  purposes. 

JuxE  10. — Our  Purple  Fringe  {Rhus  ootinns)  is  covered  with  the  disgusting  larvsa  of 
Blopharida  rhois  to  which  I  administered  a  thorough  dusting  of  the  Persian  insect 
powder  obtained  from  our  druggist.  An  examination  after  several  hours  showed  the 
larV89  feeding  as  greedily  as  before,  and  apparently  experiencing  no  inconvenience 
from  the  particles  of  powder  that  adhered  to  their  slimy  and  stercoraceous  coverings. 
The  powder  used  may  have  been  too  old  or  too  much  adulterated. 

The  same  powder  applied  to  the  Rose  slu^,  while  it  did  not  kill  thelarvsB,  nor  pro- 
dnce  any  very  sudden  effect,  seemed  to  dimintsh  their  voracity,  as  plants  thoroughly 
dusted  in  the  evening  showed  but  little  mutilation  on  the  following  morning,  while 
plants  that  had  not  been  dusted  were  seriously  skeletonized.  Some  of  onr  nmghbors 
who  have  used  the  pure  Pyrethrum  powder  consider  it  the  best  of  all  remedleB  for 
this  garden  pest. 

July  7. — Used  the  powder  freely  on  some  plants  of  Sweet  Elysium  that  were  being 
mined  by  the  Striped  Flea  beetle  {H,  striolata).  It  did  not  produce  any  immediate  par- 
alyzing effect,  but  evidently  caused  the  beetles  to  "vacate,''  as  none  of  the  latterwere 
to  be  round  on  or  about  the  plants  on  the  succeeding  day. 

July  18. — ^The  * 'Striped  bug*'  X^^^^^^^^^  viitata)  on  cucumber  and  squash  vines  doeis 
not  seem  to  be  disturbed  by  it. 

September  24. — Having  received  from  Mr.  Riley  a  package  of  Mllco's  pure  Pyre- 
thrum powder  I  proceeded  to  test  it  on  various  larvaa  infesting  cabbage. 

Placed  in  a  large  jar  a  head  of  cabbage  crowded  with  larvae  of  all  sizes  of  P.  rapm 
and  P.  protodice.  These  were  dusted  freely  with  the  undiluted  powder,  the  jar  being 
left  uncovered  and  in  the  open  air.  Examined  in  about  ton  minutes  and  found  most 
of  the  larvae  jerking  themselves  from  side  to  side  in  evident  uneasiness  and  discomfort. 
A  half  hour  later  most  of  the  jproforfice  larvae  had  dropped  from  the  leaves  and  were 
apparently  very  sick,  ejecting  a  dark  green  lluid  from  the  mouth. 

The  rapes  larvse  had  all  ceased  to  fi;cd  and  some  of  the^e  also  were  sick,  though  as 
yet  not  so  seriously  as  the  other  species. 

Septembek  25. — Protodice  larvaa  nearly  all  dead  this  morning.  Bapce  have  fallen 
from  the  leaves  and  seem  paralyzed.  They  do  not  recover  even  when  removed  from 
the  Jar  and  freed  as  much  as  possible  from  the  Pyrethrum. 

September  26. — All  the  small  larvte  are  dead.  Those  in  a  more  mature  stage  are 
still  alive  and  squirm  when  touched,  but  otherwise  Ho  motionless  on  the  bott'Om  of  the 
jar.  It  is  singular,  however,  that  one  larva  that  had  suspended  for  change  did  not 
seem  ii^urionsly  affected  by  the  powder,  although  it  received  a  liberal  quantity,  bat 
completed  its  transformation  and  appears  to-day  as  a  healthy  chrysalis. 

October  5. — Prepared  an  Infusion  of  an  even  tablespooiilul  of  the  powder  in  a  pint 
of  water  and  applied  it  to  larvaj  of  rapWj  which  are  ravaging  our  turnips  in  the  garden. 
Selected  some  isolated  plants  and  gave  the  leaves  and  womhs  a  thorough  drenching. 
Examining  them  four  or  five  hours  later  I  find  only  the  smaller  larva*  showing  signs  of 
sickness.  The  leaves  have  dried  and  show  hut  little  trace  of  the  powder,  except  in 
their  axils  where  it  settled,  and  the  worms  are  feotling  from  them  with  undiminished 
avidity. 

The  same  solution  was  tried  on  a  lot  of  protodice  and  produced  much  greater  effect. 
By  the  next  morning  most  of  them  were  dead,  and  those  not  fatally  affected  had  deserted 
he  plants  and  were  crawling  on  the  ground,  evidently  in  search  of  food  not  so  disagree- 
».bly  flavored. 
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OCTOBSR  9. — Dnsted  with  the  drjr,  tmadulterated  powder  several  plants  that  were 
Kftdly  infested  with  both  species  of  Fieris,  and  foand  m  the  course  of  a  few  hoars  every 
wcna  either  paralyzed  or  deserting  the  plants.  I  think  the  powder  preferable  to  the 
Ua]q||d,  bat  it  can  only  be  used  ecouomioally  on  still  days. 

The  other  insects  affecting  cabbages  and  tnmipB,  such  as  PluHa  brassioa  and  Flu- 
tBOOf  snecambed  very  speedily  to  the  influence  of  the  jwwder. 

Have  ideo  tried  the  powder  on  Heliothis  on  rose,  and  wherever  the  larva  was  ex- 
posed so  that  the  Pyrefhrum  came  in  contact  with  it  it  invariably  produced  liiokness 
mad  paralysis,  and  eventually  death.  The  same  efifect  was  observed  in  the  case  of 
Datana  minUtra  on  oak  and  Notodania  unicornis. 

For  all  kinds  of  Aphides  it  seems  to  be  a  specific. 

On  LvHa  attrata  and  other  blister  beetles  it  failed  of  the  desired  effect.  So  it  also 
did  in  tne  case  of  Red  spider  and  Scale  insects.  It  might  be  efficient  oh  the  latter  if 
applied  when  the  young  were  spreading  over  the  plants. 

Ko  otber  device  or  application  will  so  quickly  rid  a  room  of  flies  and  grnats,  bat  with 
OS  il  did  not  prove  a  remedy  for  Red  ants,  which  are  our  greatest  houseliold  pest. 


CHINCH  BUG  NOTES. 

PREDICTIONS  IN  RELATION  TO  INJURY. 

In  the  American  Entomologist^  October,  1880,  and  also  in  his  annual 
leport  for  that  year,  submitted  December  30,  Professor  Thomas,  after  a 
Btady  of  t^e  relations  between  the  annual  rainfall  and  temperature  and 
tiie  years  oC  Chinch  Bug  irguries,  extending  over  a  series  of  forty  years, 
arrived  at  the  following  conclusions : 

As  a  general  rule  the  Western  farmer  may  expect  the  Chinch  Bug  but 
onoe  in  excessive  numbers  during  a  "  septenary  period,''  or  period  of 
•evto  years  (occasional  exceptions).  There  is  a  strong  probability, 
amounting  almost  to  a  certainty,  that  there  will  never  be  two  destructive 
jrears  in  succession,  since  two  successive  dry  yeai^s  are  necessary  to  de- 
velop the  insect  in  great  numbers,  and  the  records  seldom  show  three 
dry  years  in  succession.  He  then  prophesied  that  1881  would  be  a  year 
erf  severe  damage. 

As  we  have  already  shown  {American  Naturalist^  October,  1881),  the 

biigdid  great  damage  in  several  of  the  Western  States  iu  1881,  especially 

hk  l[ansas,  where  a  Chinch  Bug  convention,  the  first  ever  held  in  the 

United  States,  was  convened  at  Windsor.    A  resolution  was  unani- 

Y  adopted  to  exclude  wheat  from  the  growing  crops.    The  length 

a     I  was  not  mentioned,  but  it  is  understood  that  the  planting  will 

!       tned  at  the  earliest  possible  practicable  period.    Anticipating 

tnis  would  be  a  bad  Chinch  Bug  year,  Professor  Thomas  recom- 

d  the  sowing  of  a  large  area  of  oats,  and  had  this  advice  been  more 

ly  adopted,  it  would  probably  have  been  of  great  benefit  to  the 

r»  of  that  region.    It  is  a  curious  fact  that  Prolessor  Thomas'  own 

(Illinois)  was  the  only  one  of  the  large  oat-prodncing  States  in 

u  the  acreage  of  this  crop  was  not  increased,  but  somewhat  dimin- 

INJURY  IN  SPRING  OF  1882. 

inff  t      months  of  April  and  May,  1882,  in  spite  of  the  fact  that 
1  Liestnictive  Chinch  Bug  year,  and  in  spite  of  frequent  rains, 

"emarkiiig  (/Md. )  npoi^  the  abundance  of  the  bng  in  1B81  we  also  mentioned  tli'e 

kt  it  was  noticed  by  Mr.  Schwarz  in  July  in  great  numbers  on  "Sand  oats"  and 

laaes  growing  on  the  dunes  at  Fortress  Monroe,  Va.,  and  also  that  it  'was  ob- 

Ji  considerable  numbers  in  August  in  the  rice  fields  near  Savannah,  da./ by 

iraid. 
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it  looked  as  if  we  were  already  to  have  a  marked  exception  to  the  rules 
just  laid  down.  The  bngs  appeared  in  large  nambers  in  parts  of  lUinoiB, 
Kansas,  and  Missoori,  as  the  following  extracts  from  our  correspond- 
ence will  show,  the  agricultural  papers  containing  man;^  similar  reports 
and  expressions  of  alarm : 

Large  nnmbers  in  the  wheat-fields  southof  this.— (Marion  Coanty,  Illinois,  March  12.) 

I  hear  of  Chinch  Bugs  already  having  hegun  their  depredations  npon  the  wh«at. 
Some  of  the  farmers  teU  me  the  **  little  red  ones ''  are  in  great  force.— {Washington 
County,  Missouri.  April  27.  ) 

This  IS  the  1st  aay  of  May,  and  our  Qelds  are  alive  with  ohinohee,  which  will  dbahtless 
destroy  a  large  per  cent,  oi  the  growing  wheat  and  incoming  com  crops,  leaving  the 
counti^  in  a  starving  condition.  I  never  saw  chinches  as  numerous  so  soon  in  the 
spring,  and  I  am  an  old  settler  in  this  country.  The  universal  cry  is  from  fiur  and 
near,  "  What  will  hecome  of  nsT''  ''Whatoanbe  done  so  com  may  he  raised  f 
Heavy  rains  may  come  and  save  us.  but  in  the  event  this  fails  this  country  wiU  be 
ruinecL    Can  you  suggest  a  remedy  f — (Johnson  Countv,  Missouri,  May  1.) 

Could  you  give  us  any  information  with  regard  to  Cmnoh  Bugs  T  To-day  the  air  is 
fuU  of  tAim.---(Neosho  County,  Kansas,  I^ay  6.) 

The  Chinch  Bug  is  doing  much  damage*  in  this  part  of  the  country. — (Smith  County, 
Kansas,  June  10.) 

• 

June  reports  were,  however,  with  some  few  exceptions,  less  alarming, 
and  the  rains  seem  to  have  accomplished  their  work  in  destroying  the 
bugs  over  mo.st  of  the  Northwest^  so  that  1882  will  in  all  probability 
not  prove  an  exceptional  year.  Iiie  e^cceptional  injury  that  continued 
through  June  was  mostly  in  Missouri  and  E^ansas,  and,  in  view  of  its 
severity  in  parts  of  the  former  State,  we  wrote  to  one  of  our  spedal  ob- 
servers for  an  account  of  the  weather  there  in  early  spring  and  summer, 
and  append  his  reply: 

CADBt,  WASmNQTON  COUNTT,  MISSOURI. 

Deab  S|R  :  Your  favor  of  June  6  is  received.  With  respect  to  the  meteorological 
conditions  prevailing  early  spring  and  summer,  I  beg  to  state  that  the*  winter  was 
mild;  the  month  of  March  was  unusually  warm.  The  early  part  of  April  warm  until 
about  the  middle  of  the  month,  when  rain  set  in,  which  lasted  something  like  two  weeks. 
Most  of  the  rain  was  very  heavy  and  cold.  The  early  part  of  May  was  colder  than 
usual.  There  occurred  severe  frosts  upon  three  or  four  nights ;  ice  was  formed ;  two- 
thirds  of  the  newly-formed  pecushes  were  killed,  and  all  potato  vines  killed  to  the 
ground.  Then  occurred  a  spell  of  unusually  hot  weather,  with  now  and  then  a  heavy, 
aashing  shower.    This  kind  of  weather  lasted  till  the  end  of  June. 

Chinch  Bugs  persevere.  It  would  surprise  you  to  see  how  beautifully  and  steadily 
their  progress  is  sho\m  across  an  oat  field  here.  To  see  the  strip  %ohiten  and  widen  from 
day  to  day  would  interest  an  enthusiastic  naturalist,  but  a  farmer — **  not  much."  As 
thev  suck  a  strip  drv  and  white,  they  leave  it ;  none  can  be  found  in  the  strip.  Their 
motto  is,  "  Forward."  When  they  have  begun  to  march  they  do  not  "look  back."  A 
neighbor  is  trying  to  keep  them  in  check  among  his  com.  He  is  at  least  rendering 
tlielr  lives  miserable.  He  has  got  a  turning  plow,  and  plows  pretty  near  the  com, 
and  dashes  the  soU  against  the  stalks,  and  makes  as  great  a  commotion  as  he  knows 
how  in  the  hope  of  at  least  thinning  them  a  little.  After  all  he  is  not  very  sanguine 
of  success. 

Yours  respectfully, 

J.  G.  BARLOW. 

Prof.  C.  V.  Biusy. 

The  appearance  of  the  chinches  in  early  spring  in  such  numbers  is 
not  astonishing  when  we  consider  the  great  numbers  in  which  they 
occurred  last  season. 

BEMEDIES  AND  PREVENTIYE  MEASURES. 

Concerning  irrigation  as  a  remedy,  and  concerning  preventive  meas- 
flres,  we  quote  from  a  recent  article  which  we  communicated  to  the 
American  Agriculturist  (December,  1881). 

T  have  found  no  occasion  to  change  my  opinion  as  to  the  value  and  potency  of 
rrifi:ation  as  a  remedy  for  Chinch  Bug  injuries,  a  remedy,  to'o,  that  is  within  the  reach 
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of  most  fWrmers,  for  there  are  few  who  might  uot,  with  the  aid  of  proper  windmiUs, 
obtain  the  water  requisite  for  irrigating  their  fields  at  the  needed  time,  while  many 
have  natural  irrigating  facilities.  I  have  repeatedly  laid  stress  in  my  writings  on  the 
importaAce  of  irrigation  in  comhating  sevend  of  onr  worst  insect  enemies,  and  aaide 
mmk  its  benefits  m  this  direction,  eveiy  reonrrence  of  a  dronghtj  year,  saoh  as  the 
present,  in  large  portions  of  the  United  States,  conyince  me  of  its  importance  as  a 
means  of  gnarding  against  faUore  of  crops  ftom  excessive  drought.  I  am  glad  to  know 
that  many  fasners,  and  especially  small  fruit-growers  in  the  vicinity  of  New  Tork, 
are  propamine  in  one  way  or  another  for  irrigation  whenever  it  becomes  necessarily 
and  1  was  p^a^ed  to  hear  Dr.  Hexamer,  at  the  late  meeting  of  the  American  Pomo- 
logical  Society,  urge  a  general  system  of  irrigation  as  the  most  profitable  investment 
the  onlUvafbr  epn  make  in  a  climate  subject  to  such  periods  of  drought  as  oars  is'known 
to  be.  When  it  oomes  to  prevention  a  great  deal  may  be  done  daring  the  winter 
•eason  in  bnminjg  the  hibernating  huge,  and,  as  remarked  elsewhere,  I  cannot  lay  too 
miMh  stress  on  the  importance  of  winter  work  in  burning  corn-stalks,  old  boards,  and 
sU  lundfc  of  grass,  weeds,  rubbish,  and  litter  around  gram  fields,  and  even  the  leaves 
in  the  adjacent  woods,  in  and  under  all  of  which  the  little  pest  hibernates.  Next  to 
dsow^ing  out  the  rascals,  cremation  is  undoubtedly  the  most  effectual  mode  of  de- 
•ttaotion.  Next  let  the  spring  wheat  be  sown  as  early  as  possible  and  the  ground 
xoUed*  The  rolling  will  apply  equally  well  to  the  culture  of  winter  wheat-,  though  I 
would  not  advise  the  ear^  fall  planting  of  the  last  in  sections  wjiere  it  4s  lik^lv  to 
nifff^  from  Hessian  Flv,  for  reasons  not  pertinent  in  this  connection.  Sow  thicKly, 
aa  the  more  the  grouna  is  shaded  the  less  the  Chinch  Bug  likes  it.  If  in  late  winter 
tiie  bugs  are  known  to  be  numerous,  so  as  to  bode  future  injury — and  the  fact  can  be 
easib^  ascertained  by  4he  iUnsavored  odor  they  send  up  from  the  corn-shocks,  and  by 
their  general  presence  in  the  wintering  f»laoes  mentioned — ^it  will  be  well  to  pli£t  no 
wheat  or  barley.  In  short,  Just  in  propoHion  as  we  adopt  an  intelligebt  and  oleanty 
wjA&m  of  cnltnre.  Just  in  that  proportion  will  the  Chinch  Bug  become  harmless;  it  is. 
in  great  part,  and  in  its  more  serious  aspects,  a  result  of  slovenly  husbandry,  and  will 
loee  its  tnreat^ning  character  in  the  more  Western  States,  as  it  has  in  those  east  of 
^  Just  as  fast  as  more  careful  and  intelligent  husbandry  becomes  the  fashion. 

We  bave  no  donbt  bnt  that  the  kei^oseue  emulsion,  which  will  be  de* 
scribed  fbrther  on  under  the  head  of  Orange  insects,  may  be  used  to 
good  advantage  against  the  second  brood  when  it  is  developing  in  com 
abore  ground,  by  being  sprayed  in  proper  dflution  with  force  upon  the 
phots.* 


THE  ARMY  WORM. 

(Leucania  unipuncta  Haw.) 

Order  Lepidoptera;  family  I^ootxjidje. 
[Plates  n  and  VI.] 

As  we  have  been  preparing  for  tlie  third  report  of  the  Entomological 

ission,  and  for  a  special  bulletin,  an  extended  account  of  the  -^my 

Q,  and  as  it  has  been  quite  prevalent  and  destructive  in  several 

1  during  the  present  spring  and  summer,  or  while  this  report  is  being 

ed  for  the  printer,  we  have  concluded  to  extract  in  advance  firom 

aiorementioned  bulletin  portions  referring  to  the  habits  and  natural 

■y  of  the  species,  and  to  add  the  results  of  special  observations 

I  during  the  past  two  years,  as  well  as  an  interesting  and  popular 

it  of  the  invasion  of  1880,  which  the  Kev.  Samuel  Lockwood^of 

lold.  N.  J.,  has  been  kind  enough  to  send  us  for  publication.    We 

lend  this  last  for  the  accurate  observations  it  contains  and  for  its 

y        ;8  both  as  to  the  habits  of  the  insect  and  the  meteorological 

i      18  under  which  it  prevailed  that  year.    We  also  reproduce  tii% 

plate  designed  for  the  Oommission  report. 

B  this  was  written  we  have  uri^d  its  use  for  this  purpose  upon  Prof.  S.  A.  Forbes, 
ly-appointed  State  entomologist  of  Illinois^  and  he  reports  admirable  aaccess 
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HABITS  Amy  NATURAL  HISTORY. 

It  was  not  until  1S55  that  the  first  step  towards  ascertaining  definitely 
the  life-history  of  the  Army  Worm  was  made,  although  it  had  been 
destructive  at  intervals  for  more  than  a  hundred  years  before. 

In  this  year  John  Kirkpatrick  reared  the  perfect  moth  firom  the  de- 
structive worm,  and  described  both  pupa  and  adult  in  the  Ohio  Agrical- 
tural  Report  for  the  same  year.  Our  more  extended  knowledge  of  the 
subject  dates,  however,  from  the  great  Army  Worm  year  of  1861.  In  this 
year  Walsh,  Kkkpatrick,  Thomas,  and  Klipparfe  at  the  West,  and  Fitch 
and  Packard  at  the  East,  all  improved  their  opportunities  for  studying 
the  worm.  To  Walsh  we  are  particularly  indebted  for  a  study  of  its 
parasites,  though  his^views  of  its  natural  history  have  proved  singularly 
unfortunate.  To  Fitch  is  due  the  credit  of  the  correct  scientific  naming 
and  the  discovery  of  the  synonymy.  Kirkpatrick  first  described  the 
most  important  of  all  the  parasites — Nemorcea  leuoaniee — and,  in  the 
light  of  later  developments,  he  was  singularly  correct  in  his  ideas  as  to 
the  number  of  broods  and  method  of  hibemation. 

Yet  up  to  1876  no  definite  knowledge,  based  on  observation  and  ex- 
periment, existed  on  some  of  the  most  important  points  in  the  natural 
history  of  the  species.  The  eggs  and  the  mode  and  place  of  oviposi- 
tion  were  unknown ;  the  (question  of  hibernation  and  of  the  number  of 
annual  generations  was  still  as  open  to  dtsoiiasion  as  when  so  warmly 
debated  by  Walsh  and  others,  and  many  minor  matters  remained  un- 
s^tled.  Since  1876  we  have  been  able  to  replace  uncertainty  in  these 
directions  by  positive  knowledge,  so  that  there  are  no  questions  having 
any  important  practical  bearing  that  are  now  mooted  in  respect  of  this 
insect. 

ooNOEBNma  THE  EGG  [Plate  VI,  fig.  3.] 

When  and  where  the  eggs  are  laid.— The  favorite  place  to  which 
the  Army  Worm  moth  consigns  her  eggs  in  wild  or  tame  grass  or  in 
grain  is  along  the  inner  base  of  the  terminal  blades  where  they  are  yet 
doubled,  or  between  the  stalk  and  its  surrounding  sheath.  They  are 
by  no  means  strictly  confined  to  these  situations,  as  is  shown  by  the 
fact  that  we  have  known  the  moths  in  breeding  cages  to  oviposit  in  crev- 
ices on  the  side  of  sward  which  had  been  cut  with  a  knife,  or  even  be- 
tween the  roots.  In  our  first  observations,  which  were  made  in  low  blue 
grass,  the  eggs  were  almost  invariably  found  in  the  fold  at  the  base 
and  junction  of  tlio  terminal  leaf  witli  the  stalk;  but  later  they  were 
found  thrust  down  between  the  sheath  and  the  stalk,  and  occasionaUy 
in  the  natural  curl  of  a  green  leaf  or  the  unnatural  curl  at  the  sides  of 
a  withered  leaf. 

Tiie  rankest  tufts  of  grass,  caused  in  pastures  by  the  droppings  of 
cattle  and  sheep,  are  preferi-ed  by  the  moth  for  o\ipo8ition,  and  in  these 
tufts  the  oldest  and  toughest  stalks ;  and  in  grain-fields  also  the  ranker 
growth  caused  by  an  accumukition  of  manure  at  some  one  spot,  or 
the  previous  existence  of  some  fodder  heap  or  the  like  are  preferably 
chosen.  i 

The  observations  of  the  present  spring  have  satisfactorily  proven 
that  early  in  the  se^ison  the  moths  oviposit  by  preference  in  the  cut 
straw  of  old  .sta<tks,  in  hay-ricks,  and  even  in  old  fodder  stacks  of  corn- 
stalks. Old  bits  of  corn-stjilk  upon  the  surface  of  the  ground  in  past- 
ures have  l)eon  repeatedly  found,  both  in  the  vivJnity  of  Washington 
md  in  isortliern  Alabama,  with  hundreds  of  eggs  thrust  under  the  outer 
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sheath  or  epidermis,  while  the  last  year's  stalks  of  grass  in  the  fields 
around  Washington  have  bef  n  found  to  contain  these  e^gs  in  afimilar 
position.  The  evidence  collected  in  1876,  and  published  in  our  Eighth 
Missouri  Beport,  seemed  to  show  that  where  fodder  stacks  exist^  in 
grain-fields  the  worms  originated  from  them  or  from  tlieir  near  vicinity, 
and  the  observations  just  mentioned  prove  the  coirectness  of  the  infer- 
ence then  made. 

It  has,  however,  been  proven  by  this  spring's  observations,  that,  lack- 
ing both  stubble  and  fodder  stacks,  the  motli  can  and  does  oviposit  in 
spring  in  young  winter  grain.  Mr.  A.  Koebele  found,  in  March,  in  the 
vicinity  of  Savannah,  Ga.,  newly-hatched  larvaB  in  the  center  of  an  oat- 
fleld,  the  grain  being  one  foot  or  more  in  height,  and  no  straw  stack  in 
the  vicinity. 

Ab  stated  in  the  American  Entomologist  (III,  p.  214),  the  moth  will 
also,  when  exceptionally  numerous,  lay  her  eggs  without  concealment, 
and  nix>n  plants,  such  as  clover,  which  thelarva  does  not  ordinarily  rel- 
ish. As  an  instance  of  this  we  stated  in  a  foot-note  that  wehad  recently 
leoeived  from  Professor  Lintner,  State  Entomologist  of  New  York,  what 
were  apparently  the  pressed  eggs  and  egg-shells  of  this  moth,  thickly 
oovering  clover  leaves  and  mixed  with  an  abundance  of  white  gummy 
matter,  with  which  the  moth  usually  secretes  them,  all  indicating  that 
the  moths  had  in  this  instance  (doubtless  from  excessive  numbers) 
"  dopped  over.'' 

Bmaining  concealed  during  the  day,  unless  disturbed,  or  except  in 
dondy  weather,  the  moth  begins  to  fly  at  the  approach  of  night,  and,  as 
Cur  as  observations  have  indicated,  is  engaged  in  ovipositing  most  act- 
ively during  the  earlier  part  of  the  night.  It  was  ^t  five  or  six  in  the 
afternoon  when  the  first  moth,  in  1876,  was  discovered  in  the  act  of  egg 
laying,  but  they  have  since  been  found  at  work  modt  often  in  the  early 
night  hours.  The  time  of  year  wlien  the  eggs  arc  laid  will  be  discJussed 
in  Chapter  V  (of  the  special  Bulletin),  under  th^  head  of  "  Number  ot 
Annuad  Generations.'' 

MODE  OF  OVIPOSITION. 

We  have  already  described  the  compressed  horny  ovipositor  of  the 
female  which  plays  with  great  ease  upon  the  two  telescopic  subjoiuts 
of  the  abdomen.    This  organ,  in  the  act  of  oviposition,  is  thrust  in  be- 
tween the  folded  sides  of  the  grass  blade,  and  the  eggs  are  glued  along 
blade  in  rows  of  from  fifteen  to  twenty  and  covered  with  a  white, 
\        tning,  adhesive  fluid,  which  not  only  fastens  them  together  but 
k'S  the  sides  of  the  grass  blade  close  around  them,  so  that  nothing 
a'narrow,  glistenhig  streak  is  visible.    This  attempt  at  concealment 
uways  made  where  the  eggs  arc  deposited  in  the  leaf;  but  where  they 
iirust  down  between  the  sheath  and  the  stalk,  or  otherwise  natu- 
f  concealed,  the  gummy  fluid  is  often  very  sparsely  used,  and  some- 
not  at  all. 
fvc  have  stated  the  number  of  eggs  in  a  string  at  from  fifteen  to 
ty,  and  this  we  believe  to  be  about  the  normal  number ;  but  we 
e  known  as  few  as  two  or  three  to  be  deiK)sited  in  coMfinement,  and 
je  batches  of  nearly  a  hundred  eggs  in  from  three  to  eight  rows 
•^  been  found  in  bits  of  corn-stalk. 
)  have  elsewhere  expressed  the  opinion  that  the  grass  blades  may 
>ly  be  clasi^ed  by  the  opening  hind  border  of  the  ovipositor^  so  as 
e  the  insect  a  firmer  hold  and  close  the  leaf  more  firmly  on  the 
but  more  recent  actual  observations,  in  the  field,  of  the  movements 
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of  the  moth  daring  oviposition  indicate  that  this  opinion  is  not  ^^ell 
fonnded.  She  walks  or  flies  around  in  the  grass,  alighting  every  few 
moments,  until  she  flods  a  place  that  satisfies  her.  She  then  clasps  the 
blade,  the  head  almost  invariably  upward,  or  in  the  same  direction 
with  the  blade.  The  front  pair  of  legs  clasp  the  blade  forward,  the 
middle  pair  about  the  middle  of  the  aMomen,  and  the  hind  pair  about 
the  tip  of  the  abdomen,  the  wings  being  partly  open  meanwhile.  The 
leaf  is  thus  folded  b^^  the  mid^e  and  hind  legs,  while  the  abdomen 
bends  and  the  ovipositor  is  thrusMn,  as  already  described.  She  is  thus 
engaged  from  one  to  three  or  four  minutes  at  a  given  spot,  according 
to  the  number  of  eggs  laid,  and  then  flies  a  short  distance  and  in  a  few 
minutes  lays  another  batch.  As  we  have  known  thirty  eggs  to  be  laid 
in  two  minutes,  it  would  not  require  many  hours  to  emp^  the  ovaries, 
and  a  given  female  probably  lays  all  her  stock  of  eggs  in  one  or  two 
nights,  though  the  time  will  vary  with  temperature  and  otlier  condi- 
tions. We  have  known  the  moth  to  be  so  fixedly  engaged  in  supply- 
ing a  piece  of  old  stubble  with  her  eggs  that  she  was  unable  to  disen- 
gage herself  when  first  disturbed,  and  she  was  always  sufficiently  intent 
on  the  operation  to  render  observation  with  a  "  bull's  eye  ^  sufficiently 
easy. 

PROLEPIOACY. 

It  is  evident,  when  we  consider  the  immense  nnmbers  in  which  the 
Army  Worm  often  occurs,  and  when  we  also  consider  the  number  and 
importance  of  its  natural  enemies,  that  the  moth  must  be  quite  prolific. 
The  only  recorded  statement,  however,  is  that  in  the  Eighth  Missouri 
Report  (p.  34),  where  tiie  nuiu'ber  of  eggs  indicated  by  a  single  dissec- 
tion is  stated  to  be  upward  of  200.  That  this  dissection,  however,  must 
have  been  made  too  early  or  too  late  is  shown  by  the  fact  that  two  dis- 
sections n\ade  the  present  spring  showed  737  eggs  in  the  ovaries  of  one 
female  and  562  in  the  other. 

'  DURATION  OP  THE  EGG  STATE. 

Observations  made  in  Missouri  in  1876  indicate  that  the  worms  hatch 
from  the  eighth  to  the  tenth  day  after  the  eggs  are  deposited,  while 
others  more  recently  made  in  Washington  make  the  average  duration 
of  the  egg  in  the  month  of  May  just  one  week. 

HABITS  AND  PECULIARITIES  OF  THE  WORM.* 

Habits  when  young. — When  the  eggs  have  been  laid  in  a  green 
griuss  blade,  the  larvsB  on  hatching  feed  for  a  time  in  the  fold  of  thp  leaf. 

*  It  wiU  be  intercBting  and  importaut  in  this  connection  to  translate  Gaen^s  general- 
izations on  the  larvce  of  this  genus,  as  tbey  may  serve  to  help  us  to  a  more  accurate 
indgment  concerning  one  or  two  points  in  the  life  history'  of  unipuncta:  The  larvss  of 
Lencania  are  all  closely  related  in  appearance^  and  even  the  most  expert  entomologist 
's  often  deceived  by  them.    No  European  species,  to  my  knowledge,  is  of  a  green  oolor ; 
ill  have  a  white  dorsal  stripe,  and  are  of  cameons  or  brownish  gray,  with  the  ordinary 
ines  well  continued  and  well  marked,  and  between  the  lines  a  number  of  other  Unes 
^r  supernumerary  bands,  often  resulting  from  a  massing  together  of  brown  or  reddish 
^toms.    These  usually  constitute  all  the  markings,  but  often  the  subdorsnm  is  filled 
.vith  black  marks  which  are  not  continued  upon  the  rest  of  tbo  segment.    The  stigmata 
•re  often  wholly  black  or  brown.    These  larvaj  live  exclusively  upon  the  Qraminesa, 
i.iid  are  to  be  found  up;)n  those  which  grow  with  their  roots  almost  in  the  water,  as 
v-ell  as  upon  those  growing  only  upon  the  driest  hillocks.    Those  which  form  thick 
afts  alTord  a  natural  shade,  in  the  midst  of  which  the  caterpillars  pass  their  Uvea, 
ambing  to  the  Extremity  of  the  leaves  only  in  the  evening  or  even  at  night.    Those 
7hi'>h  li^e  on  grass  with  sparse  leaves  by  which  they  are  not  sufficiently  shaded,  hide 
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Where  they  bateh  in  the  stubble  or  old  stalks  they  remain  sheltered 
therein  for  three  or  four  days,  issuing  at  night  to  feed  but  going  back 
for  shelter.  The  newly-hatohed  worms  were  also  found  under  the  frayed 
bark  of  the  cedar  posts  around  a  wheat-field  at  Huntsville,  Ala.,  in  such 
numbers  and  at  such  an  early  age  as  to  indicate  that  they  had  hatched 
there.  At  this  stage  they  are  whitish  in  color,  walk  like  loopers  in  con- 
sequence of  the  atrophied,  or  rather  non-developed  first  and  second  pairs 
of  pro-legs,  drop  susx)ended  by  a  silken  thread,  or  curl  up  when  disturbed. 
As  has  b&en  so  often  said,  during  the  early  part  of  their  lives  the  larvse 
are  very  similar  in  their  habits  to  the  many  species  of  cut-worms,  working 
upon  the  leaves  of  grass  or  grain  during  the  night  or  in  cloudy  weather, 
aod  hiding  during  the  bright  sunshine. 

The  &ct  cannot  be  too  strongly  impressed  that  the  traveling  of  the 
worms  in  large  armies  is  abnormal.    During  nearly  the  whole  year  in 
regions  subject  to  their  incursions  the  worms  may  be  found  in  grass- 
fields,  high  or  low  (perhaps  more  often  in  the  lowlands  bordering  marshes, 
as  they  are  here  less  liable  to  distujrbance),  feeding  in  the  noHnal 
eat- worm  manner.    If  their  numbers  be  small  they  may  pass  their  entire 
Mves  in  this  manner,  for  it  is  only  when  so  very  abundant  that  the  food 
of  the  vicinity  is  destroyed  that  the  worms  march  in  search  of  further 
supplies.    Ordinarily  one  may  pass  daily  through  a  grass  plot  where 
they  abound  and  never  suspect  their  presence  until  the  plot  begins  sud- 
denly to  look  bare  in  patches.    Thomas,  in  his  first  Illinois  report,  states 
that,  sdthough  he  particularly  looked  for  the  worms  during  June,  1876, 
he  never  suspected  their  presence  in  a  constantly  frequented  grass  plot 
behind  his  house  until  it  was  made  manifest  in  this  way,  by  which  Sme 
the  worms  had  disappeared,  the  abundance  of  their  excrement,  however, 
diowing  well  enough  that  they  had  been  there.    From  the  fact  that  the 
marching  is  abnormal  it  always  hapx)ens  that  in  marching  year^  many 
£Effmers  insist  that  the  sedentary  worms  ravaging  their  fields  are  not 
the  true  Army  Worms,  but  simply  the  "  ordinary  cut- worms''  which  they 
have  with  them  every  year. 

When  young  the  worms  resemble  quite  closely  in  color  the  plants 
npon  which  they  feed,  and  this,  with  the  habit  of  hiding  as  they  do  by 
day,  and  dropping  when  disturbed,  renders  them  very  difficult  of  detec- 
tion.   The  lighter  color  of  the  young  worms  found  thus  concealed  has 
inven  rise  to  the  theory  put  forth  by  Thomas  and  others,  that  the 
thing  worms  belong  te  a  distinct  race  of  the  species;  but  there  is 
a  particle  of  reason  in  such  a  theory,  for  the  worms  of  the  marching 
ies  i)os8e8sed  the  same  light  color  originally,  and  indeed  the  varia- 
is  such  that  the  same  color  frequently  persists  with  the  full-grown 
,  whether  of  the  marching  bodies  or  of  the  normal  hidden  individ- 
s.  •  The  deep  color  is  largely  the  result  of  exposure,  and  whether  the 
J     r  or  marching  habit  predominate,  depends  entirely  upon  cir- 

slree  under  brush  or  dry  leaves  a  little  distance  away.    Finally,  some  of  them 

••  eat  the  leaves  of  aquatic  grasses  hide  themselves  within  the  stalks,  the  tops  of 

li  hsye  been  cut  off  by  the  hand  of  man  or  broken  off  accidentally.    They  bury 

eiyee  nntil  stopped  by  a  node,  and  their  excrement,  which  partly  fills  these  tubes, 

,  iritneas  to  the  fact  that  they  only  leave  their  dwelling  to  take  their  food.    This 

*%  if  it  is  not  guarded  from  the^  punctures  of  the  Ichneumons,  at  least  completely 

m  th       from  the  attacks  of  birds ;  but  this  is  not  its. only  use,  for  they  utilize  it 

ro  V        they  reach  the  time  for  metamorphosis.    They  do  not  bury  themselves 

^m       Axke  their  congeners,  but  content  themselves  with  spinning  bttlow  and 

ihi       [fwo  little  partitions  mixed  with  frass.    The  Leucanias  wbich  are  ready 

in  tho  latter  part  of  the  season  pass  through  the  winter  in  the  larva  state, 

f  lutdeigo  the- metamorphosis  in  the  spring. 
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DURATION  OF  WORM  LIFE. 

With  SO  widespread  an  insect  as  the  Army  Worm  it  ia  imjiossible  to 
make  any  general  statement  concerning  the  dnration  of  any  one  stage 
which  will  hold  good.  In  Saint  Louis,  in  the  vivarium,  at  an  average 
temperature  of  80^  F.,  we  found  that  certain  of  the  worms  passed  through 
their  five  molts  at  intervals  of  three  days,  making  the  entire  length  of 
the  larval  life  fifteen  or  sixteen  days.  The  development,  however,  even 
of  those  hatching  at  the  saiue  time  from  the  same  brood  of  eggs  is  quite 
irregular  and  may  occupy  several  days  longer.  In  Northern  Illinois, 
Wa&h  gives  the  period  at  from  "four  to  five  weeks,"  while  the  shortest 
period  of  larval  life  that  Thomas  has  observed  is  twenty-eight  days. 
ludividuals  reared  at  the  Department  of  Agriculture  indicate  that  in 
this  latitude  in  late  spring  the  period  is  from  twenty  to  twenty -five  days. 
Everything  depends  of  course  upon  the  temperature,  the  midsummer 
individuals  passing  through  their  changes  much  more  rapidly  than  the 
spring  and  fall  broods.  As  we  shall  show  later,  the  Army  Worm  most 
often  hibernates  in  the  larva  state,  consequently  the  larval  life  of  the 
last  brood  frequently  extends  over  a  space  of  four  months  or  even  more. 
In  addition  to  the  details  published  m  our  eighth  and  ninth  Missouri 
Keports,  the  following  observations  recorded  this  spring  will  illustrate 
the  great  variation  referred  to. 

Some  eggs  of  the  Army  Worm  moth,  which  were  deposited  May  4, 1882, 
hatched  May  11.  The  worms  passed  their  first  molt  May  17,  the  second 
May  20,  the  third  May  23,  the  fourth  May  26,  and  the  fifth  May  29.  On 
June  2  some  of  the  larv'te  had  entered  the  ground,  and  June  17  eight 
moths  issued. 

May  28  some  moths  collected  during  the  evening  of  the  27th  were 
placed  in  the  vivarium  with  grasses.  June  3  many  young  larv»*had 
already  hatched,  and  on  June  20  some  had  entered  the  ground  for  pu- 
pation. 

REMEDIES. 

BuRNiNO  OLD  ORASS,  ETC. — ^That  fields  which  have  been  burned  over 
in  the  winter  are  free  from  the  destructive  presence  of  the  worm  is  a 
fact  in  the  history  of  its  visitations.  But  opinion  has  varied  as  to  the 
precise  effect  produced  by  burning  over.  Walsh,  as  we  have  already 
shown,  always  urged  this  remedy  of  burning  over,  thinking  that  it  de- 
stroyed the  eggs.  The  next  phase  was  that  suggested  in  our  Eighth 
Missouri  Keport,  where,  after  showing  that  the  eggs  are  preferably  laid 
in  old  gra«s-stalks  or  stubble,  the  inference  was  plain  that  the  appropri- 
ate nidus  would  be  destroyed  by  the  burning. 

Now  that  larval  hibernation  is  established,  however,  we  can  readily 
see  that  the  fires  would  destroy  these  hibernating  larvte  and  prevent 
che  appearance  of  the  moths  and  of  a  second  destructive  brood  from 
them.  But  we  must  not  suppose  that  the  biu'ning  over  would  prevent 
all  appearance  of  the  worm  5  it  merely  prevents  its  appearance  in  de- 
structive numbers.  The  moths  wilt,  when  exceptionally  numerous,  lay 
their  e^>'^.s  without  concealment  and  upon  plants,  such  as  clover,  which 
the  larva  does  not  relish.  In  such  cases  of  exceptional  abundance  we 
nay  well  siipi>ose  that  the  moths  will  fiy  into  fields  which  have  been 
burned  over  and  sui)ply  them  with  eggs;  but  the  instances  in  which 
this  would  result  in  material  damage  to  the  crop  would  be  very  rare. 

**  As  the  Army  Worm  appears  in  vast  numbers  during  qeriain  years 
only,  and  at  irregular  intervals,  and  as  this  appearance  is  rather  sudden 
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and  seldom,  if  ever,  anticipated  by  the  farn\er,  burning  as  a  remedy 
loReft  much  of  it«  importance,  except  where  it  is  practiced  annually;  and 
in  view  of  the  benefit  of  such  burning  in  destroying  chinoh  bugs  and 
other  insects  it  is  to  be  regretted  that'  the  practice  of  wiut^  burning  of 
fields,  prairies,  straw-piles,  weeds,  and  other  litter  and  rubbish  does  not 
more  generally  prevail ;  the  destruction  of  injurious  insects  by  such  a 
system  would  far  outweigh  the  benefit  derived  from  plowing  these  stalks 
and  Y^eeds  under  or  leaving  them  to  gradually  decay.'' — [Sth  Mo.  Eep,j 
p.  55.] 

Predictions;  METEOROLoaiCAL  ii^plubncbs  on  the  species.— 
What  we  still  need  to  know,  in  order  to  make  the  burning  over  of  much 
avail,  is  some  method  of  actually  predicting  the  coming  of  the  worms. 
That  climatic  changes  have  much  to  do  with  disastrous  years  is  indu- 
bitable, yet  it  is  very  evident  from  facts  we  have  given  that  Fitch's 
theory  mU.  not  hold.    We  have  shown  that  he^had  no  practical  knowl- 
edge of  the  subject,  and  that  his  theory  was  hurriedly  thrown  togethe^r. 
We  are  also  not  inclined  to  admit  the  trutli  of  Professor  Thomas'  weather 
arguments  in  the  case  of  Army  Worm.    The  most  we  can  say,  after  a 
careful  review  of  past  years,  is  that  all,  or  neaaly  all  of  the  years  of  Army 
Worm  abundance  have  followed  dry  years,  the  natureof  the  year  in  which 
they  actually  occur  having  little  or  nothing  to^do  with  it.    This,  however, 
helps  us  only  so  f<ir  as  to  enable  us  to  say  that  after  a  year  of  exceptional 
drought  the  worms  may  appear  in  injurious  numbers.     We  are  still  very 
tu  from  saying  that  after  such  a  year  the  Army  Worm  is  a  necessary 
consequence,  so  that  for  practical  purposes  we  are  still  almost  as  far  in 
the  dark  as  formerly. 

In  short,  however  interesting  it  may  be  to  speculate  as  to  the  weather, 

DO  well-informed  person  will  pretend  to  a  sufficient  si  by  line  insight  into 

the  future  to  enable  him  to  act  with  absolute  confidence  as  to  results. 

The  pretensions  of  a  Tice  or  a  Vennor  must  be  classed,  in  the  light  of 

whatever  there  is  of  science  in  meteorology,  among  the  utterances  of 

charlatans  and  quacks,  and  whatever  the  tendency  may  be  for  history 

to  repeat  itself,  so  far  as  weather  and  season  are  concerned,  the  records 

sufficiently  show  that  there  is  no  absolntely  relying  upon  the  weather  of 

the  future.    Insect  probabilities  in  conut^ction  with  meteorological  si^ec- 

1  oflTer  a  most  inviting  field  for  theory  and  speculation  for  those 

\      nave  few  facts  to  lean  u|)on,  but  it  can  never  be  safe  to  anticipate 

>  than  two  or  three  months  ahead  at  the  most.    It  is  (luite  possible, 

tno  observed  facts  during  the  winter  and  early  spring,  to  form 

ly  accurate  conclusions  as  to  what  may  happen  tlie  ensuing  summer 

[ar  as  the  Army  Worm  is  concerned,  and  this  is  esi)ecially  true  when 

eceding  summer  and  autumn  have  been  exceptionally  dry.    This 

oe  illustrated  by  the  following  opinion,  quoted  from  an  article  which 

published  in  the  Rural  Xew-Yorlcer  of  May  27,  which  subsequent 

have  ful  ly  j  ustified : 

Afieot  the  Army  Worm  Ihave  obtained  many  interesting  facts  during  the  past  winter 

prwent  spring,  which  all  go  to  conlirm  tbi  correctuess  of  my  previoue}  conclusions 

jnferenceSi  especially  those  of  1880,  as  presented  to  the  American  Association  for 

AdTancement  of  Science,  viz.,  tliat  it  hiijernates  principally  in  the  worm  or  larva 

From  the  fact  that  the  worm  of  all  sizes  has  been  found  throughout  the  past 

jrnot  only  aro and  Washington  but  in  various  parts  of  the  South,  whenever  it 

■Men  looked  for  carefully,  and  from  the  further  fact  that  the  moths  have  lately 

rery  namerons  and  active  in  laying  tluar  eggs  in  this  inmiediate  vicinity,  I  drew 

-Jferenre,  some  weeks  since,  that  we  should  liave  in  most  part*j  of  the  country 

■  •ttacks  of  the  insect  durin<;  the  present  year,  and  sent  an  it-em  containing  this 
e  to  the  American  Naturalist  fi)r  publication.     In  confirmation  of  the  correct- 

■  that  inference  the  Department  of  Agriculture  has  just  received  accounts  of 

iujaiy  to  smaU  grain  in  Northern  Alabama  and  Georgia  as  well  as  in  Ai'kan- 
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BAB.  If  the  spring  and  early  Bnmmer  prove  in  any  way  wet  (as  is  likely  in  the  coantry 
whioh  suffered  so  much  from  drought  last  yearj  the  precise  conditions  will  recur  that 
haye  in  the  past  marked  all  great  Army  Worm  i^caps. 

Observations  which  I  have  recently  been  making  with  one  of  my  asststants.  Mr.  A. 
Koebele,  fully  establish  the  fact  which  I  inferred  to  be  the  case  in  1877 — ^fhat  the  moth 
secretes  her  eggs  by  preference  in  old  grass  and  stubble  and  even  in  com-stalkB ;  and 
this  explains  two  tacts  that  have  long  since  been  recognized  by  practioal  men.  viz., 
that  the  worms  in  destructive  numbers  are  apt  to  originate  from  old  stacks  or  piles  of 
com-stalkSy  or  coarse  manure,  to  which  the  early  moths  are  attracted  for  purposes  of 
ovipoeition.  In  short,  a  field  will  be  free  from  the  worm  in  proportaon  as  it  Is  kept 
clean  of  old  stubble  and  straw,  and  in  proportion  as  it  is  distant  from  such,  or  from 
neglected  pasturage,  or  low,  rank  grass  inaccessible  to  cattle. 

Selieving,  therSore,  that  serious  injury  now  threatens  meadows  and  grain  fields 
from  this  insect,  and  that  we  shall  hear  of  it  farther  and  farther  north  with  the  head- 
ing out  of  wheat,  and  knowing,  from  experience,  that  an  ounce  of  prevention  is  worth 
a  pound  of  cure,  I  recommend  that  farmers  generally  take  the  precaution  to  bom  up 
or  plow  under  at  once,  wherever  it  is  x>os8ibTe  to  do  so,  any  neglected  meadows,  old 
grass  or  straw  upon  their  farms;  further,  to  roU  the  grain  in  the  vicinity  of  old  stacks 
where  these  may  not  be  burned.  Let  me  add,  further,  that  one  must  not  be  deceived 
by  appearances.  The  worms  may  not  bevisilile  to  an  ordinary  observer,  or  even  to  a 
caretul  one,  and  may  yet  abound  in  myriads,  for  they  secrete  themselves  within  old 
stalks,  or  folded  leaves,  when  very  young,  and  hide  under  matted  grass  or  grain  whea 
larger.  Yet  a  field  that  shows  none  now  may  in  a  fortnight  be  overrun  with  full- 
grown  worms,  so  rapidly  do  they  grow. 

While,  therefore,  annual  burning  in  the  fall  or  winter  is  to  be  recom- 
mended as  a  haphazard  way  of  reducing  Army  Worm  injury,  burning 
as  late  as  possible  in  the  spring  is  much  more  8tex)ngly  to  be  recom- 
mended, especially  during  certain  years,  and  following  exceptionally 
dry  seasons  and  special  observations  that  have  been  made  during  the 
preceding  winter. 

Ditching;  coax  tar ;  poisoning. — "The  worms  may  be  prevented, 
as  a  general  thing,  from  passing  &om  one  field  to  another  by  judicious 
ditching.  It  is  important,  however,  that  the  ditch  should  be  made  so 
that  the  side  toward  the  field  to  be  protected  be  dug  under.  About 
every  three  or  four  rods  a  deep  hole  in  the  ditch  should  be  made,  in 
which  the  worms  will  collect,  so  that  they  can  be  killed  by  covering 
them  with  earth  and  pressing  it  down.  They  may  also  be  destroyed  by 
burning  straw  over  them — the  fire  not  only  killing  the  worms  but  ren- 
dering the  ditch  friable,  and  more  efficient  in  preventing  their  ascent.  I 
have  also  used  coal  oil  to  good  advantage,  and  the  worms  have  a  great 
antipathy  to  pass  a  streak  of  it.  Many  of  my  correspondents  success- 
fully headed  them  off  by  a  plowed  fiirrow  6  or  8  inches  deep,  and  kept 
friable  by  dragging  brush  in  it.  Along  the  ditch  or  furrow  on  the  side 
of  the  field  to  be  protected,  a  space  of  from  3  to  5  feet  might  be  thor- 
oughly dusted  (when  the  dew  is  on)  with  a  mixture  of  Paris  green  aad 
plaster,  or  flour,  so  that  every  worm  which  succeeds  in  crossing  the  ditch 
will  be  killed  by  feeding  upon  plants  so  treated.  This  mixture  should 
be  in  the  proportion  of  one  part  of  pure  Paris  green  to  twenty-five  or 
thirty  parts  of  the  other  materials  named.  If  used  in  liquid  form,  one 
tablespoonful  of  Paris  green  to  a  bucket  of  water,  kept  well  stirred,  will 
answer  the  same  purpose,  a«  also  will  London  purple,  which  has  the 
^nerit  of  being  cheaper.  Tliese  substances  should,  of  course,  be  only 
ised  where  there  is  no  danger  of  poisoning  stock,  poultry,  or  other  ani- 
mals. Logs  or  fences  over  running  streams,  or  irrigation  ditchesj  should 
be  removed,  otherwise  the  worms  will  cross  on  them. 

"  From  (experiments  which  I  have  made  I  am  satisfied  that  where  fence- 
lumber  can  be  easily  obtained  it  may  be  used  to  advantage  as  a  substi- 
tute, for  the  ditch  or  trench  by  being  secured  on  edge  and  then  smeared 
vith  kerosene  or  coal  tar  (the  latter  being  more  particularly  useful) 
"lonfr  the  ui)per  edge.    By  means  of  laths  and  a  few  nails  the  boards 
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may  be  so  secured  that  they  will  slightly  slope  away  from  the  field  to  be 
protected.  Sujsh  a  barrier  will  prove  effectual  where  the  worms  are  not 
too  persiBtent  or  numerous.  When  they  are  excessively  abundant  they 
win  need  to  be  watched  and  occasionally  dosed  with  kerosene  to  prevent 

th^  P^^^F  ^P  ^^^^  ^^^^  ^^^  ^P  ^^  ^^^  board  and  thus  bridging  the 
barrier,    fiie  lumber  is  not  injured  for  other  purposes  subsequenUy."* 
BoLLiNO :  FBNCiNa ;  ROPING. — Where  the  crop  of  a  field  has  been 
completely  destroyed  by  the  worms,  the  plan  of  killing  them  by  heavy 
ToUers  has  been  tried.    This,  however,  is  an  exx)ensive  remedy  and  is 
not  as  satisfactory  as  might  oe  supposed.    Experiments  on  Long  Island 
in  1880  proved  that  even  where  the  ground  was  level  the  rollers  soon 
became  irregularly  covered  with  mud  composed  of  earth  and  of  the 
juices  of  the  crushed  worms,  so  that  the  effect  was  much  the  same  as  if 
the  ground  had  been  uneven,  and  many  worms  escaped  in  consequence. 
The  remedy  of  "  drawing  the  rope,"  as  it  may  be  termed,  was  prac- 
ticed as  long  ago  as  1770,  and  is  described  in  Chapter  II  of  the  Bulletin 
in  the  quotation  from  Kev.  Grant  Powers.    Although  this  remedy  has 
becm  practiced  from  time  to  time  since  then  we  are  not  aware  that  any 
oUier  account  has  been  published.    This  spring  it  has  been  tried  witiFi 
good  effects  at  Huntsville,  Ala.,  and  by  Mr.  J.  W.  Sparks,  of  Murfrees- 
borough,  Tenn.    We  quote  from  a  letter  from  this  gentleman  describing 
his  method: 

The  Arrnr  Wonn  is  making  such  inroads  upon  tbe  wheat  crop  and  other  crops  hero 
in  Middle  Tennessee,  I  thoaght  1  would  write  you  and  give  the  process  I  have  for  ridding 
tlie  wheat  of  these  vagabond^.  I  take  a  rope  about  60  feet  long  and  cause  two  men 
to  walk  through  the  wheat  field,  dragging  the  rope  over  the  wheat.  By  this  means 
yoQ  can  co  over  a  large  field  of  wheat  in  a  few  hours.  The  rope  dragging  over  the 
wheat,  snakes  the  worms  off  on  the  ground,  and  they  curl  up  and  lie  there  half  an 
hour  or  more — seem  to  be  mad  about  i^—and  then  begin  to  move  about  hunting  some- 
thing to  eat;  but  the  larger  ones  are  unable  to  climb  the  wheat  stalks  with  ail  the 
Uadee  ofiT,  so  that  you  tt&  rid  of  the  larger  ones  the  tirst  time  going  over,  and  the 
mailer  ones  can  be  shsS^en  off  so  often  that  they  cannot  hurt  the  wheat.  If  you  wdU 
■ike  known  this  simple  plan  to  the  sections  where  the-worm  is  at  work  thepeoj^e  can 
yet  save  the.lr  wheat.  I  am  satisfied  I  will  save  mine.  I  am  goin^  over  my  wJiole 
erop  twice  a  day.  My  wheat  is  looking  splendid,  and  if  I  succeed  m  wbipnlng  the 
worms  I  will  make  a  large  yield.    Vou  shall  have  foil  reports  at  the  proper  time. 

Tn  regard  to  this  remedy  it  may  be  well  to  say  that  while  tolerably 

ions  when  the  worms  are  not  present  in  overwhelming  numbers, 

len  the  crop  is  far  advanced  and  the  stalks  are  large  and  tough, 

r  opposite  circumstances  it  will  be  of  little  avail,  and  it  will  always 

a  question  whether  the  portion  of  the  crop  saved  by  this  means  will 

Wi     h  the  great  expenditures  of  time  and  labor  which  this  remedy 

r. 

a  fitting  sequence  to  this  general  statement  of  the  more  interesting 

I  facts  connected  with  the  Aniiy  Worm,  we  introduce  such  let- 

lu  extracts  of  correspondence  as  are  of  sufficient  interest  for  pub- 

►n,  and  also,  as  intimated  at  the  outset,  a  valuable  account  of  the 

in  New  Jersey  in  1880,  by  one  of  our  esteemed  correspondents, 

auel  Lockwood. 

REPORT  OP  OBSERVATIONS  UPON   THE  ARMY  WORM,  1881. 

Tn  acconlance  with  your  verbal  directions,  and  the  written  order  of  the  Com- 

r  of  Agricultnre  given  mo  Jnly  23df  I  started  on  the  morning  of  the  24th  for 

,  Bl.     Arriving  there  on  the  morning  of  tbe  25th,  I  spent  the  afternoon  in  in- 

..  Jig  the  editors  of  the  Farmers*  Review  and  Prairie  Farmer,  with  regard  to  the 

"  Quoted  from  previous  articles  by  the  author. 
7  AG- 
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extent  of  country  over  which  the  wonns  had  made  their  appearance,  and  in  aaoertain- 
iiig  the  most  pro ti table  spot  in  the  State  to  visit.  I  startea  on  the  morning  of  the  96th 
for  Raub,  Ind.,  a  small  station  on  the  Kankakee  lino.  Arriving  at  Shel(U>n,  Iroqaois 
County,  lUiuois,  however,  I  was  induced  to  stop  by  the  accounts  civeu  by  men  at  the 
station  as  to  the  abundance  of  the  worms.  I  spent  the  whole  of  uie  28th  at  Sheldon, 
and  on  th()  27th  went  over  to  Kentland,  Newton  County,  Indiana^  where  great  dama^ 
was  reported,  and  where  I  spent  the  morning  in  the  field.  On  the  evening  of  the  27th 
I  returned  to  Chicago,  where  I  found  a  letter  from  Prof.  W.  A.  Heniy,  of  Wieoon- 
sin  University,  in  answer  to  a  telegram  I  had  sent  him  on  the  25th  asking  about  the 
northernmost  appearance  of  the  worms.  His  reply  was  that  they  were  reported  near 
Madison,  and  tnat  the  northernmost  point  from  which  they  had  been  reported  was 
Waupun.  On  the  morning  of  the  28tn  started  for  Madison,  reaching  there  in  the 
evening.  The  next  morning  I  ascertained  that  the  Army  Worm  rumor  in  that  locality 
was  a  false  alarm.  Beliothis  armigera  in  sweet  com  had  been  taken  for  Leitoania,  and 
the  work  of  Ladhnosterva  in  a  few  meadows  had  been  supposed  to  be  the  work  of  the 
Army  Worm.  Learning  from  Professor  Henry  and  the  editor  of  the  Democrat  that  the 
only  points  from  which  there  had  been  newspaper  reports  of  the  worm  in  Witoonain 
were  Oshkosh,  Whitewater,  and  Waupun,  I. obtained  the  address  of  a  well-infonned 
man  in  each  place — one  who  would  certainly  have  heard  of  the  Anny  Worms  had  they 
made  their  appearance — and  telegraphed  to  each  forabsolute  information  as  to  whether 
the  worms  had  been  seen  in  his  locality,  and  the  answer  was  in  every  case  contrary  to 
our  expectations.  Feeling  quite  certain,  therefore,  that  the  worms  were  not  to  be  found 
in  any  number  in  the  State  of  Wisconsin,  I  took  the  night  train  back  to  Chicago  on 
the  evening  of  the  29th,  occasionally  getting  off  at  a  station  and  making  inquiries 
about  the  worms.  I  learned  on  my  return  to  Chicago  that  the  worms  had  been  re- 
ported as  doing  a  great  deal  of  damage  at  Kalamazoo,  Mich.,  so  I  bought  my  return 
ticket  via  Michigan  Central  and  spent  a  night  at  Kalamazoo.  The  most  diligent  in- 
quiry, however,  on  the  spot  failed  to  find  me  a  man  who  knew  of  their  presence. 

Extent  of  country  injured. — I  failed,  therefore,  to  find  the  worms  in  any 
other  locality  than  in  Northeastern  Illinois,  and  across  the  border  line  in  Indiana,  and 
I  am  strongly  inclined  to  believe  that,  outside  of  a  belt  embracing  portions  of  Lasalle, 
Kendall,  Grundy,  Will,  Kankakee,  Iroquois,  Livingston,  and  Foni  Counties,  Illinois, 
and  Newton,  Benton,  Jasper,  Warren,  and  Tippecanoe,  Indiana,  the  damage  was  not 
very  great,  although  the  reports  from  Central  and  Western  IllinoiB  were  quite  alarm- 
ing. From  what  I  could  learn  of  the  reported  appearance  in  Iowa,  I  believe  that  some 
otner  worm  has  been  mistaken  for  the  Army  Worm  in  that  State. 

Crops  injured. — The  oat  crop  seems  to  be  the  only  one  which  has  been  appreciably 
ii^uxed.  Some  little  damage  has  been  done  to  com,  especially  young  sweet  com,  and 
in  some  oases  slight  damage  has  been  done  to  flax  and  millet.  The  timothy  on  past- 
ure lands  has  also  been  somewhat  eaten. 

Amount  or  damage. — The  damage  to  oats  has  in  many  cases  been  very  severe.  I 
saw  fields  of  several  acres  which  were  not  considered  worth  harvesting.  At  one  place, 
seeing  a  steam  thresher  at  work,  I  made  inquiries,  and  found  that  they  were  averaging 
about  two  bushels  to  the  load,  when  the  proper  amount  should  have  been  fifteen  bush- 
els. Dr.  Bush,  of  Sheldon,  states  that,  to  the  best  of  his  judgment,  the  crop  in  Iro- 
quois County  nas  been  damaged  not  to  exceed  ten  per  cent.  This  was  indorsed  by 
most  of  the  men  I  met  who  were  not  farmers,  the  latter  placing  the  damage  at  fh>m 
25  to  50  per  cent.  The  total  amount  of  oats  in  that  part  of  the  State  will  not  fall  be- 
hind the  crop  of  last  year,  owing  to  a  much  ;;reater  acreage.  Many  farmers  have  put 
in  oats  on  account  of  the  failure  of  w^inter  wheat.  In  the  southern  part  of  Newton 
County,  Indiana,  the  damage  done  waH  very  great.  Mr.  Kent,  of  Kebtland,  who 
owns  severkl  farms,  says  that  while  his  individual  crops  Hhould  have  been  50,000  bnsh- 
els  he  would  be  happy  to  realize  10,000.  Ho  says  that  the  loss  in  Kentland  township 
wiU  easily  be  75  per  cent,  of  the  crop ;  but  at  the  same  time  realizes  that  this  is  local, 
and  says  that  the  crop  of  the  State  as  a  whole  will  be  immoubo. 

The  previous  season. — The  persons  interviewed  seemed  to  bo  unanimous  in  the 
opinion  that  last  season  was  very  wet  during  the  early  part,  and  that  this  wae  fol- 
lowed by  a  very  dry  late  summer  and  fall.  Last  winter  was,  as  all  over  the  country, 
\  very  severe  one,  while  the  winter  before  was  remarkably  open.  The  present  season 
nas  been  a  very  favorable  one,  the  spring,  however,  being  rather  dry. 

The  previous  crop. — In  fields  which  were  worst  injured  I  always  took  pains  to  in- 
quire concerning  the  previous  crop,  and  found  couHidcrable  diversity.    In  two  cases 
t  had  been  corn,  in  two  oats,  in  one  flax,  in  one  barley,  and  in  one  prairie  land.     In 
several  cases  also  it  was  winter  wheat  which  hfid  been  plowed  up  in  April.    The  dam- 
age in  all  these  fields  this  year  was  equally  great. 

Method  of  work. — The  method  of  work  in  oatn  is  the  name  as  in  timothy  and 
vheat,  as  described.  The  fruit-stalk  is  Btripi)ed  of  its  leav«?H,  and  tbo  head  is  cut  oft 
ind  falls  to  the  ground,  where  it  is  usually  eaten  to  a  greater  or  less  ext<int.  Some 
armors  have  taken  advantage  of  this  fact,  and  have  tifnied  in  their  swine  to  feed 
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ttpon  the  fallen  grain,  and  at  the  same  time  they  nndonht-cdly  destroy  many  worma 
aod  pnpe. 

No  marohin};  -whaterer  has  been  noticed.  The  worms  appeared  simultaneoiisly  all 
thronsh  the  fields,  and  having  plepty  of  food  there  was  no  occasion  for  going  farther. 
This  nut  has  given  rise  to  an  opinion  among  many  farmers  that  this  is  not  the  Army 
Worm  hut  a  cut-worm  that  is  always  present  in  the  fields.  This  fact  also  puts  an 
effeetoal  estoppel  npon  the  use  of  the  oid  remedies,  and  there  seems  to  be  no  way  to 
destroy  the  worms  in  the  fields  without  a  sacrifice  of  the  crop. 

Facts  bkarino  on  number  of  broods. — That  the  brood  damaging  oats  this  year 
was  at  least  the  second,  and.  in  case  of  larval  hibernation,  the  third,  seems  most  prob- 
able. The  injurious  brood  m  Illinois  has  been  usually  in  June,  the  worms  pupating 
about  the  middle  of  the  month,  and  the  moths  appearing  ftom  the  20th  tcT  the  30th  of 
the  month.  In  the  pl^<^8  visited  this  year  the  worms  were  first  noticed  from  the 
13th  to  Uie  15th  of  July,  and  at  that  time  most  of  them  were  of  the  size  of  a  '*  small 
straw." 

In  one  instance  several  empty  egg-shells  of  Leucania  were  found  in  the  vicinity  of 
a  last  winter's  fodder  st«ok.  They  were  in  the  fold  of  one  of  the  hatal  leaves  of  the 
stalk.  These,  fh)m  their  position,  may  have  been  laid  by  the  first  brood  of  moths, 
though  from  the  known  ovipositiDg  habits  they  may  equally  as  well  have  been  depos- 
ited bv  the  second  moths. 

In  the  same  locality  I  found,  by  digging,  the  remains  of  two  empty  pupte,  undoubt- 
edly Leucania,  which  certainly  belonged  to  a  previous  brood. 

Ajf  ACCOMPANTixo  CUT- WORM. — In  the  fields  among  the  Army  Worms  were  large 
nnmben  of  an  accompanying  cut- worm -in  the  evident  proportion  of  about  one  of  the 
vat-wonus  to  five  Army  Worms.  The  size  of  the  former  was  about  that  of  the  latter, 
and  the  color  a  nearly  uniform  dusky  brown,  with  transverse  lateral  stripes  of  a  darker 
color.  They  transformed  to  slender  pupo),  light  brown  with  dorso-latwal  longitud- 
inal pinkish  stripeii.* 

Natural  enemies. — Several  larvcB  of  a  ground  beetle  (probably  CaloMmia  scrutator) 
large,  black,  homy,  and  active,  were  found  destroying  the  worms  at  a  great  rate.  I 
kave  been  unable  to  bree<l  them,  the  only  pnpa  obtained  dying  in  the  w>x»  In  order 
to  ascertain  the  amount  of  good  which  these  larvro  do,  I  jilaoed  my  lar^t  sx>eoimen 
in  a  box  with  15  fhll-grown  Army  Worms,  after  starving  him  for  a  day.  In  two  hours 
I  opened  the  box  and  found  that  he  had  killed  every  one  of  the  worms,  but  had  suoked 
dry  but  two. 

ThA  small  white  cocoons  of  an  Ichnoumonidt  were  found  in  enormous  numbers,  at- 
tached to  the  oat-stalks,  in  the  axils  of  the  corn  leaves,  upon  the  surface  of  the  ground 
ADdnnder  clods  of  earth.  Often  upon  lifting  a  clod  of  earth  the  black  loam  appeared 
light  gray  fh>m  the  abundance  of  these  cocoons.  They  were  usually  found  in  small 
masses  attached  bide  by  Hide,  witli  a  little  loose  silk  around  the  mass.  I  saw  large 
nombers  of  a  large  reddish-brown  ant  tearing  these  cocoons  open  and  feeding  upon 
tbepnpie. 

A  secondary  parasite  was  bred  from  these  cocoons,  which  seems  to  be  the  Mesoch&nu 
fifmu,  of  Walsh. 

Ib  one  instance,  in  a  corn-field  belonging  to  Mr.  Corlett,  of  Sheldon,  the  worms  were 
•bierved  to  be  extensively  infested  by  a  Taohinid  from  the  eggs  upon  the  thoraoio  seg- 
fflSDta.  Not  a  single  worm  was  fonnd  in  this  field  which  did  not  bear  one  or  more  eggs. 
I  kive  since  bred  from  one  of  these  larvss  a  small  specimen  of  what  appears  to  be  the 
common  yemoraa  feucanirt?,  of  Kirkpatrick.  I  also  observed  in  the  act  of  ovipositing 
aa  lehnanmonid  aliout  15  millimeters  in  length,  rnfous  in  color,  with  whito  banded 
Mtonna,  and  wings  not  extending  to  the  tip  of  the  abdomen,  but  which  I  was  unable 
ID  Mpture. 
KespectfUllv  submitted. 

L.  O.  HOWARD. 
Ptof-  C.  V.  Riley, 

EntaiHoloyiatf  United  States  Department  of  AgricuJiure. 

August  7,  1881. 

CORRESPONDENCE  ANENT  THE  ARJIT  W0RM—8PRI^^  OF  1882. 

'  «»ud  you  the  inclosed  communication  from  the  Huntsville  correspondent  of  the 
»no4>ga  Times  in  relation  to  an  invasion  of  the  wheat  crop  in  this  vicinity  by  the 
Worm.  I  reconnoitered  the  invaders  yesterday  and  witnessed  with  feeUngs  of 
sadness  the  devastations  already  wroaght  b>  them  on  Stevens'  farm.  I  cap- 
and  examined  some  of  them.  It  is  the  Army  Worm  described  in  tlie  Agricultural 
for  i»7y,  page  187,  and  the  same  I  think  that  appeared  here  in  1861.     •    *    • 

*  This  proved  to  be  Agrotis  c-nigrum, — C.  V.  R. 
t  ApanteUs  oongregatus, — C.  Y.  R.  • 
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The  inseotfl  are  of  different  ages  and  it  is  to  be  apprehended  that  there  ^riilbe  saccoss- 
ive  crops  of  them.  •  «  *  upon  examining  an  oat-field  vesterday,  in  company  with 
Mr.  White,  I  fonnd  mnltitndes  of  very  small  worms  oonoealed  nnder  the  oats  sown  this 
spring.  It  was  about  half  past  3  p.  m.,  and  the  snn  shining.  They  will  doubtless 
destroy  it.  Mr.  Bedermann's  oat  patch,  near  Sterens^  wheat-neld,  has  been  completely 
destroyed.  Some  of  the  larger  worms  in  Steyens'  field  show  that  the  Tachina  para- 
site has  been  operating  upon  them.  I  neyer  saw  a  more  promiring  wheat*  crop  than 
Stevens'  before  this  inyasion.  White  said  to  me  that  in  the  beginning  of  last  week 
he  would  not  have  taken  $2,000  for  his  own  wheat  crop ;  that  he  does  not  now  expect 
to  reap  anything  from  it.  I  hear  of  this  insect  in  the  neighborhood  of  New  Mamet 
and  Whitesbury.— [S.  D.  Cabani^s,  Huntsville,  Ala.,  May  2, 1882.] 

An  interesting  readme  of  the  appearance  of  the  worm  in  Alabama  in  May  is  con- 
tained in  the  foUowingletter  to  Mr.  Howard  upon  his  return  firom  the  investigation 
made  at  Huntsville.  The  insect  confounded  with  the  Army  Worm  is  the  clover-hay 
worm  (Jsopia  costalU) : 

Sntt  WhOeyon  were  here  m  tew  days  since.  inTestigatiiig  the  phenomenA  of  the  wonn  in  wheat,  I 
had  the  pleasure  of  an  introdnetlon  ana  a  brief  conversation  with  von,  and  take,  tbereforo,  the  liberty 
of  staling  to  yon  a  oorions  phase  of  the  worm.  Mr.  J.  0*.  Baker,  liTing  here  in  1881,  piootnced  oloTor 
hay— 4ibont  two  tons  per  acre— on  rich  land  near  the  corporate  limits  of  HnntsTiUe.  The  hay  was  cat^ 
cnrecL  and  placed  in  tne  mow— «bont  eight  tons.  He  nsod  down  to  abont  two  tons,  and  a  few  days  to> 
on  taUng  ont  and  deUyering  a  load  of  hay.  after  taking  it  off  the  wagon,  discovered  on  the  floor  of  the 
wagon  innumerable  worms  about  one-half  inch  long,  dark  or  greenlsh'brown  in  color.  He  then  re- 
tamed  and  found  on  examination  of  the  hay-mow  countless  numbers  of  these  worme-^dso  whi^  seems 
to  be  a  kind  of  web  spun  in  the  d&fris  at  bottom,  which  had  multitudes  of  eggs  half  the  ^se  of  a  mns- 
tard  seed  and  black  in  color.  This  was  about  the  first  of  May,  and  the  worms  have  now  disappeared. 
It  seems  to  be  a  theory  that  these  worms  are  bred  in  olbver-flelds,  and  this  finding  theo^  in  olioTee  hav 
woidd  seem  to  establish  their  habit  of  depositing  on  the  ojover-stalk  in  the  field  their  eggs,  in  this 
case  carrying  them  over  to  the  next  year  and  hatching  then.  This  hay  was  cnt  about  Jmie  1, 1881, 
and  taken  out  about  May  1, 1882.  This  theory  struck  me  as  possibly  inconsequential  but  of  enough 
curiosity  to  write  you.— [L.  W,  Day,  Huntsville,  Ala.,  May  13, 1882.] 

The  Army  Worm  is  making  severe  inroads  upon  the  wheat  crop  and  other  Grops  here 
in  Bliddle  Tennessee. — [J.  W.  Sparks,  Murfreesborough,  Tenn.,  May  20.] 

'The  Army  Worm  has  commenced  work.  Is  it  safe  to  use  London  purple  t — [Saint 
Louis,  Mo.,  May  24^  1882.] 

I  send  you  by  this  day's  mail|  roeoimens  of  a  caterpiller  which  is  doine  great  damage 
to  the  wheat  in  this  locality.  I  have  been  unable  to  find  out  how  far-raireaft  it  &, 
but  hear  of  it  in  the  northern  parts  of  this  county  and  also  in  Nelson  County.  It 
atta<da»  and  eats  the  blade  of  the  wheat  (so  far  I  do  not  see  that  they  have  hurt  the 
heads),  and  I  find  many  stalks  broken  off. — [H.  A.  K.  Murray,  Warren,  Albemarle 
Coun^,  Virginia,  June  8^  1882.] 

Doing  considerable  damage  to  oats  near  Uniontown,  D.  C. — [L.  J.  Barber,  June  15, 
1882.] 

The  Army  Worm  is  playing  great  havoc  in  this  section  of  the  State.  All  the  late 
wheat  is  bein^  destroyed  by  them  wherever  they  have  appeared.  Many  fields  of  jerass 
that  were  men  luxuriant  a  week  ago,  look  no*«v  as  it  a  fire  had  swept  over  them.  Corn- 
fields, wherever  they  have  touched,  have  been  entirely  destroyed — ^too  late  now  to 
plant  over.  Clover  alone  seems  distasteful  to  them.  Oats,  com,  orchard-gras^  timo- 
thy, and  wheat  they  delight  in.  We  have  neve  r  had  them  before,  and  dont Icno w  what 
may  be  their  duration.  They  appeared  about  a  week  a^o  and  are  increasing  in  num- 
bers most  rapidly. — [Robert  Beverly,  The  Plains,  Fauquier  County,  Virginia,  JuBe  19, 
1882.] 

Inclosed  find  tube  containing  specimens  of  Army  Worm,  which  has  occasionally  in- 
fested this  country  ever  since  its  first  settlement.    The  first  serious  injury  was  done 
in  June,  1825,  wben  it  appeared  in  some  wheat-fields  and  meadows,  and  after  eating 
the  heads  and  blades  of  the  timothy,  and  partially  stripping  the  wheat  and  rye  of  their 
blades  and  beards,  with  little  injury  to  the  grain,  they  moved  disastrously' upon  the 
green  corn  aud  oats,  eating  dowu  the  corn  and  completely  beheading  ^e  oats. 
*    *    *    This  year  they  appeared  in  the  barley  about  the  10th  of  June,  and  have 
done  great  damage  by  eating  off  the  straw  just  below  the  head,  and  a  few  days  later 
appean^d  in  the  wheat  and  timothy  all  over  the  country  to  a  very  alarming  extent ; 
>ut  just  as  they  had  got  fairly  to  work,  on  the  night  of  the  14th,  the  whole  country 
'''^tweeu  Somerville  ifeid  Indianapolis  was  visited  by  very  disastrous  storms  and  floods, 
^nich  seem  to  have  caused  them  to  suspend  oi)eration8,  though  not  to  entirely  disap- 
ioar. — [M.  B.  Kerr,  Aurora,  Dearborn  County,  Indiana,  June  19,  1882.] 
My  observation  of  the  locality  of  the  Army  Wonn  laying  their  eggs  nas  been  this : 
n.  the  early  spring  the  moth  ha»  not  the  activity  it  has  later  in  the  season,  and  the 
rroater  part  of  the  eggs  are  laid  in  the  splits  of  broken  straw  and  in  the  foldict^s  of 
^10  leaf-sheaths,  mostly  covered  or  secreted,  but  in  the  layings  of  early  spring  I  have 
bimd  the  eggs  most  abundant  in  the  angle  made  by  the  Iraf-sbealh  when  torn  fix)in 
be  straw  at  the  joints  of  same,  and  not  secrctid.    J  do  not  think  the  hibernated  moth 
vr-'ii'i  show  its  specific  characteristics  as  much  as  those  that  have  undergone  their 
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ebang^B  and  lay  their  eggs  in  a  hislier  temperatare.    I  have  noticed  that  a  high  tem- 
pen&re  liaa  a  good  dei3  to  do  with  the  activity  of  the  moth  of  the  Army  Worm. 

Thtt  migration  of  the  army  is  not  idwaye  in  qaest  of  food,  though  at  this  period,  like 
aQ  worms  of  this  olaBS,  they  are  ravonoas.  There  has  heen  a  migration  into  a  field  in 
this  yioini^  which  I  have  closely  watched.  Before  leaving  a  wheat-field,  where  there 
was  an  abnndance  of  food,  the  worms  showed  an  uneasiness  similar  to  that  shown  hy 
the  silk  worm  before  spinning  its  cocoon  (moving  the  head  from  right  to  left).  The 
first  moTe  was  into  the  bine  grass  (Poa  pratenna)^  and  then  across  a  traveled  road  into 
a  field  of  com  partly  plowed  over  with  the  tows  in  the  same  direction  the  worms  were 
ffoing.  They  ate  for  10  to  15  rows  every  hit  of  com  on  the  plowed  ground  and  hut 
fittle  on  the  implowed.  As  they  advanced  the  destruction  was  less  and  less,  nearly 
stripping  the  leaves  of  the  30tn  and  40th  rows,  and  entirely  leaving  the  unplowed 
groond.    These  worms  were  of  a  very  uniform  size — ^ftUl  grown. 

To-day  I  examined  a  few  lulls  of  com  on  the  boundary  of  &eir  eating  as  they  were 
eongregating  around  the  hills  of  com  in  their  migration.  I  looked  there  fjrsL  and  at 
a  single  hili.found  18  chrysalides  under  one  small  clod.  I  think  this  horde  oi  worms 
left  this  wheat-field  hecause  it  was  unfit  for  the  change  from  larva  to  ohrysalis,  not 
ti^^a*ii%g  any  shelter,  as  theground  in  the  wheat-field  was  smoothly  heaten  down  by 
Esbi  and  was  very  hard.  Where  food  is  abundant  and  shelter  can  he  found  for  the 
lams  to  midergo  their  changes,  they  will  not  migratcL  hut  ftom  either  a  shortness  of 
food  or  nnfavorahle  locality  for  chrysalides  they  will  move.  If  the  worms  are  fdU 
mwn  the  damage  wUl  be  but.  little  colmpared  with  the  migration  from  a  shortness  of 
vod  hj  the  worms  of  a  small  size. 

In  the  shape  of  the  ditch,  to  defend  a  field  against  thehr  incursions,  there  has  been 
in  this  looaaty  quite  an  improvement  over  the  old  undercut  ditch.  It  Is  made  by 
drsgging  along  the  ditch  a  ditching-gouge,  such  as  is  used  in  laying  3-inch  tile  in 
the  sagfe  of  the  ditch. 

The  catting  is  on  the  side  you  wish  to  defend,  this  half-round  cut  being  made  by  a 
bodspntal  motion,  leaving  a  smoother  surface  on  the  halfround  than  can  be  done  bry 
udmattinfi^  with  a  enpade,  and  I  have  never  seen  a  worm  pass  the  upper  an^e  in  this 
psttem  of  dutch.— [F.  C.  Andms,  Manchester,  Scott  Couniy,  Illinois,  JunelS2, 1882.] 
Vy  brother,  Alfired  R.  Swann,  who  resides  on  his  farm  in  Jefiferson  Countyy  Tennes- 
■M^  wntes  me  that  Army  Worms  have  appeared  invest  numbers  and  are  now  destroy- 
iBg  Ilia  grain  and  grass  crops.  The  same  thing  occurred  last  season,  and  as  this  farm 
b  s  ray  valuable  one — ^near  one  thousand  acres,  a  large  part  of  which  is  river-bottom 
hodi— the  lose  involved  will  amount  to  several  thousand  dollars.  (It  is  known  as  the 
£i|lsBend  Farm.)— [James  Swann,  New  Tork,  June  dO,  1882.] 

AOOOVNT  OF  THE  INTABION  OF  1880  IN  NEW  JER8BT, 

Bt  Rev.  Samuel  Lockwood,  Ph.  D. 

"  CftterpiUArs,  and  that  withoat  nninl)er."-nB<N0. 

h  was  tbe  first  day  of  summer,  1880.    A  long,  parching  drought  had  prevailed,  and 

^t  like  choking  in  the  hot  and  dusty  air.    Although  flora's  brightest  month, 

BQ  June's  red  roses  blow,''  the  bees  were  almost  star^g  in  their  hives,  so  few 

loor  were  the  flowers.    The  stage,  on  its  way  to  the  station,  several  miles  ofif, 

.  me  np  at  a  farm-house.    A  strange  being,  hatless  and  shoeless,  was  leaning 

^  fence  on  the  road  side. 

,  poor  Daft!"  whispered  the  driver,  in  a  compassionato  way,  as  we  drew 
^wo  man  seemed  about  thirty-five,  and  had  a  harmless,  half-dazed  look.    Hav- 
a  a  step  or  two  into  the  road,  he  accosted  us  in  a  solemn  manner,  causing  a 
%Mm     ^  halt. 

■r,  jL^ave  you  seen  the  Army  WormT 
t.  N       a  worm,  Daffie ! 

A  <       out  he's  come !    He's  down  the  road  about  half  a  milo,  and's  committing 

^oet  promiscuously.    There  wasn't  one  there  yesterday.    But  this  momine, 

«»  .^at       multitude  which  no  man  can  number!    It's  all  very  mysterious,  the  piS- 

wf/LMMB  and  canker  worm.    His  great  army!    Maybe  that's  why  nobodv  can  tell 

they  come  from  and  what  becomes  of  them.    Fd  like  to  know  if  it  m  all  past 

vOt. 

.  That's  too  deep  for  me,  Daffie.    GTe  'long,  ponies. 

jiB;  started  his  horses  acain,  the  driver  told  me  that  ''though  feeble-minded 
Daft  was  real  powerfiu  on  Scripter." 
.  t        morning  at  an  early  hour  been  watching  the  conduct  of  an  army  of 

a.  %ctay  the  veiy  one  to  which  Daffie  referred  so  mysteriously.    In  truth, 

b .  •      vastness  of  this  invasion  of  the  Army  Worm,  I  was  then  on  a  season's 

«,uich  it  is  proposed  to  give  with  some  fullness  of  detail-;  and  perhaps 
•MMo  true  answer  make  to  the  wise  questions  of  that  innocent. 
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Tlie  amiynbovo  mentioned  bad  juRt  ma<le  complete  havoc  of  a  clovor-ficld.  They 
were  bred  from  eggs  laid  in  a  low- ly in g,  last  years  rye-field  adioining.  After  bnt  par- 
tially eating  the  griuis  in  thifl  old  field,  it  was  abandoned  for  tne  more  snooiilent  and 
tender  clover  and  grass  in  the  next  field.  The  very  uunsnal  heat  and  droncht  had 
been  too  nmch  for  the  yonng  worms,  having  rendered  too  tough  the  grass  in  the  field 
where  they  wore  hatched. 

Iruthe  new  field  the  clo\xr  and  the  grass  in  it-s  shade  were  much  more  comestible. 
This  field  was  completely  devonred— not  a  spear  of  grass  or  leaf  of  clover  eecaped  the 
invaders.  Nothing  but  naked  clover-stalks  with  empty  heads  remained— even  the 
headlands  wore  thoroughly  cleaned  up.  A  low  but  distinct  and  unpleasant  crinkling 
sound  accompanied  the  feeding.  As  if  actu;«J«'i  by  one  impulse  the  whole  army  made 
straight  for  a  wheat  field  across  the  highway.  The  plowing  of  a  trench  on  the  far 
side  ol  the  road  intercepted  their  march.  Two  men  w*ith  spades  cut  a  clean  perpen- 
dicular face  on  the  side  of  the  furrow  next  the  wheat  and  a  series  of  little  pit-falls  in 
the  trench  at  intervals  of  about  50  feet.  This  completed  the  trap.  The  caterpillars, 
wearied  with  useless  efforts  to  climb  the  straight  side  of  the  trench,  would  crawl 
along  until  they  fell  into  the  little  pita.  Myriads  of  ants  beset  them,  sucking  ont  their 
juices,  which  with  the  heat  of  thfc  snn  soon  destroyed  them.  They  cannot  endure  direct 
sunlight  but  are  essentially  night-feeders. 

If  unintemrpted,  their  march  to  the  now  feeding  grounds  would  have  been  accom- 
plished ere  the  snn  was  well  up. 

^The  time  in  which  the  Army  Worm  did  its  chief  mischief  in  Monmonth  County,  New 
Jersey,  was  from  about  the  rloae  of  May  to  about  the '20th  of  June.  The  first  observa- 
tion of  real  mischief  being  done  was  May  28.  During  the  above  time  my  dntiee  led  me 
to  ride  over  the  entire  country  on  ofiicial  business  with  the  teachers  andsehool-ofBcers. 
Thus  opportunities  were  afforded  for  observation  and  inquiry*  such  as  a  naturalist  could 
not  afiV>rd  to  neglect.  I  had  supposed  the  aliment  of  these  insect^i  to  be  restricted  to  the 
GratittnMP,  that  is,  the  grasw^s  proper  and  the  grains  and  Indian  com.  Hence,  smrprised 
at  the  thoroughness  with  which  they  had  eaten  up  that  field  of  clover  on  Hie  spot,  I  took 
it  for  an  original  observation  of  an  exceptional  habit ;  but  on  looking  into  the  Riley  re- 
ports. I  found  similar  fact«  on  record.  I  soon  ceased  to  regard  this  habit  as  at  all  excep- 
tional ;  for,  BO  far  as  Monmouth  was  ooncemed  in  18^0,  clover-eating  by  the  Army 
Worm  was  the  nde  and  not  the  exception.  In  fact  I  could  not  learn  of  one  instance  of 
their  presence  in  which  the  clover  escaped.  The  following  from  a  letter  by  a  teacher 
is  to  the  point : 

'*  On  the  farm  of  Charles  Allgor,  at  New  Bedfonl,  in  passing  from  his  wheat-field  to 


sward  of  (Jt'or^^o  Newman's,  the  teacher,  they  fite  the  clover  as  well  as  the  grasses, 
leaving  nothing  but  the  stalks.  They  also  ate  the  trlover  on  the  farm  of  Albert  King, 
at  Green  Grove.  They  did  not  make  a  specijilt y  of  clover,  but  they  ate  it  without 
being  starved  to  it.  Tliev  ate  both  the  clover  and  timothy  in  a  mixed  sward  of  James 
Allgor's.  They  ate  Mr.  Allen's  oat-lield,  thou  went  over  to  liis  sward  of  grass  and  clover 
and  finished  that  oil",  too." 

Other  correspondence  might  be  cited  to  the  same  effect,  but  I  have  none  which  st.'ites 
the  facts  ko  concisely  as  the  above.  Some  of  the  faims  here  mentioned  are  miles  apart. 
But  it  will  appear  further  on  that  when  forced  iut<i  straits  for  food  this  Army  Worm 
is  almost  ujiinivon»ns. 

With  no  special  call  to  examine  his  yonng  grass-fields,  the  farmer  sometimea  got 
his  first  a]arni  at  sight  of  the  disappearing  <'lover.    In  fact,  wherever  the  'vtorms  ap- 
peared in  force  the  grasses,  clover,  and  Indian  corn  were  completely  <lestroyed.  A  ifriond 
lost  forty  aevi^s  of  newly-sown  grass,  wiih  a  hirge  part  of  the  old  meadows;  a  very 
ftcrinus  score  here  for  one  man,  as  with  us  "  Hay  is  King.''     Let  me  instance  a  forty- 
acre  wheat- lit^hl  of  his  of  which  the  wonns  took  possession.    The  wheat  when  harvested 
proved  a  ;^ood  yield.  i\iT  it  liad  ;:ol  out  of  milk  when  the  army  made  ite  inroad.     The 
straw  was  not  hnrt,  although  the  worms  had  elinilnd  every  stem  up  to  the  head;  bnt 
straw  aiji!  ear  were  nearly  ripe.     It  was  dilt'cront,  iiowcver,  w  iili  the  low  and  late-grown 
stools.    These  they  crept  u|i  and  ate  through  ihc  thin  greeu  neck  of  the  plant,  cutting 
.fi"  the  n:ihl»in-cavs  which  tell  and  thickly  covered  the  ground,    li'  the  outside  of  the 
straw  was  not  too  hard,  the  worm  \NOuhl  then  literally  bkin  it,  eating  downwards. 
riie.v  wouhl  t-at  Th(M»  mihbin-heads  oeeasionally  helore  cnlting  them  oiV:  but  this  was 
Kiily  \\  lieu  tlii-y  jUiive.l  t>bt:  stil'i ;  that  is,  iho.'je  ears  wIiom*  gri)wth  had  been  backward. 
In  this  w  lieu t-ji.  Id  the  young  grass  and  clover  >\ere  all  eaten  up  and  the  head-lands 
jeared  oil'.     Evjp.  wtieil,  t«»o,  \\aseleane<l  nj).     Kven  that  bitter  nuisance,  the  Rag- 
\K'n\  (.]/•</'"•>•*/<(  »i/ /<//«/'/</ /o/j<;),  \\as  all  devoiire*!.     AVitl    us  after  harve.st  the  Kag- 
vced   takes  pt.'^'^e.ssion  of  the  soil ;  but  as  this  weed  makes  Us  ap))earance  in  summer, 
he  sjjriii;:  tinioiliy  and  clover  get  the  start  and  keep  this  weed  under.     The  fall  suc- 
.eedin<;  the  l.:n  » esi  ahov*;  ])iesi!nted  the  singular  speeiacle  of  a  slubble-iitdd  without 
"•'re*'      U   ^^;i>  sheer    nakcdncfes  it&elf.      On  another  farm,  having  consumed  the 


REPOHT  OP  THE  ENTOMOLOGIST.  103 

the  worms  took  poesession  of  a  strawberrv-fieldi  eating  both  leaves  and  the 
nnripe  fruit.  RUey  gives  an  instance  in  which,  wnen  driven  into  straits,  these  eater- 
piJlan  ate  an  onion  patch.  We  must  then  conclude  that  the  larva  of  Leucania  uni- 
pumcta  is  well  uigh  omnivorous.  Doubtless  when  its  food  is  tender  and  in  no  stint,  like 
the  Lord  Mayors  fool,  it  knows  what  is  good  and  is  much  more  dainty. 

The  number  of  worms  in  that  forty -acre  field  was  simply  fearful.  In  the  parlance 
of  the  spectators  there  were  '*  millions  and  millions.^'  The  squirming  mass  and  the 
crinkling  sound  of  their  feeding  were  especially  repulsive.  But  few  dared  to  enter 
the  field.  In  truth,  strong  men  turned  pue  from  nausea,  so  loathsome  wn  the  sight. 
It  reaJly  seemed  that  nature  was  smitten  with  a  plague  of  crawling  vermin. 

What  i^ovems  the  direction  of  travel  of  these  worms f  Do  they  smell  the  new  food 
from  a  distance  T  I  think  they  do,  for  thev  cross  naked  roads  with  unerring  directness 
to  the  abject  sought.  The  great  army  in  that  wheat-field  having  finished  their  havoc, 
divided  into  two  parts:  the  one  left  on  one  side  and  ejitcred  a  timothy-field — the  other 
left  the  foraged  land  and  marched  straight  across  the  road  and  took  possession  of  a 
Minefield.  Having  ruined  the  timothy  and  the  corn,  the  great  army  disappeared,  as 
was  remarked,  ''As  if  by  magic!''  But  the  trick  was  very  simple;  they  had  entered 
the  ground  to  assume  the  piipa  state.  The  notion  prevails  that  the  worms  move  for 
a  certain  i>oint  of  the  comiiass.  Hore  the  phrase  ^vus  ''  They  moved  towards  the  sea,'' 
that  is,  south ;  but  in  auotner  part  of  the  county  the  movement  seemed  north. 

Mway  years  ago  I  saw  an  army  moving  west,  but  the  Greeley  precept  was  rife  at  that 
time.  I  attach  uo  importance  to  the  above,  my  belief  being  that  the  insect,  attracted 
by  iofliit,  in  which  perhaps  the  wind  j)lays  a  part^  moves  simply  in  the  direction  of 
food.  ▲  point  of  greater  consequence  is  the  time  of  the  first  movement.  From  a  num- 
btt  of  obearvations  I  believe  the  time  is  about  seven  days  after  the  hatching.*  When 
fiift  hatched  the>  are  so  Hinall  that  the  damage  they  effect  is  slow,  and  their  feeding 
is  restricted  to  the  tender  parts  of  the  gross.  After  this  comes  the  first  march  when 
ihtty  are  ravenous  enough  to  clean  up  as  they  go. 

That  was  a  triumph  of  painstaking  patience  and  admirable  skill  when  Biley  cleared 
1^  the  mystery  of  the  origin  of  the  Army  Worm.  Nor  can  I  forget  my  own  delight 
vaen,  in  nis  laboratory  at  Saint  Louis  iu  June,  1876,  he  showed  me  the  live  insects 
which  he  had  raised  from  the  larvie ;  nay,  more,  right  before  my  eyes  was  the  mother 
iMosaia  mnipuncta  laying  her  eggs  in  tlie  axils  of  dry  stubble  and  green  grass.  For 
•eieace  thAt  was  a  grand  discovery.  Still  mere's  the  pity  how  few  farmers  make  of  it 
"  a ooigne  of  vantage.''  Nay,  to  some  good  husbandmen  do  we  not  seem  in  these  searoh- 
iip  to  tamper  profanely : 

And  take  upon's  tlie  mystery  of  things, 
As  if  we  were  God's  spies. 

Theee  appearings  are  regarded  as  almost  miraculous.  Says  the  perplexed  rustic : 
"They  come  in  gre-at  armies — and  all  of  a  sudden — and  as  suddenly  disappear."  Or, 
as  DaiBe  said,  "There  wasn't  one  there  yesterday,  but  this  nloruin|^^  lu !  a  «;reat  multi- 
tude which  no  man  can  number."  Friends,  tlii.s  is  a  delusion.  Tlii^y  were  there  ves- 
terday  and  several  days.  They  do  not  conic  suddenly.  You  do  not  observe  their 
ceffling,  you  only  see  them  when  they  are  on  you  in  great  numbers.  Watched  from 
the  eggs  their  life-career  is  that  of  other  caterpillars.  The  foUowiug  should  enable 
one  to  oliserve  them  at  their  starting  point  and  to  stamp  them  out  at  the  beginning. 

First.  It  is  imjiortaut  to  know  when  to  look  for  the  laying  of  the  eggs.  Of  course 
wmch.  depends  on  the  nature  of  the  season.  With  us  it  is  usually  the  first  week  in 
Jme,  but  in  Ib^,  for  reasons  already  mentioned,  the  laying  was  not  later  than  the 
XMhofMay. 

Seeond.  Where  should  we  look  for  thcmT  Thanks  to  Kiley,  wc  know  how  the  eg^ 
look  and  the  part  of  the  plant  where  they  are  laid.     The  farmer,  however,  needs,  if 

S'lble,  to  know  just  where  on  his  farm  be  should  look  for  the  infested  plants.  I 
k  generally  the  grain-fields  are  ]>refeiTe<l  by  the  moth  when  seeking  a  nesting 
flaoe  ior  her  eg^s.  But  if  the  weather  l>e  favorable,  and  the  yuung  clover  and  grass 
lifhe  best  cfuidition,  she  will  also  be  found  laying  iu  the  young  grass  of  last  fall's 
•tobble-field  and  in  old  meadows.  In  this  case  we  ishonid  look  for  the  highest  or 
it  grans — that  growing  in  moist  places,  and  notably  those  little  hummocks  or  tus- 
caused  by  the  dropx>iugs  of  cattle.  If  heat  or  dryness  affect  their  food  they  will 
the  grain-fields  as  affording  more  succulent  food,  besides  better  shelti^  and 
,  Let  me  instance  some  careful  observaticms  uuide  on  fiuir  farms,  three  of  which 
■ear  together,  but  the  last  one  to  be  mentioned  was  about  two  miles  awoy.  On 
WM  a  wheat-field,  which  covered  the  site  from  which  certain  stables  had  been 
-^  the  year  before.  Another  part  of  the  field  lay  low,  and  received  the  "wash" 
(higher  ground.  On  these  places  the  wheat  grew  thick  and  high;  iu  fact,  too 
r^tly.  for  it  became  badly  *' lodged."    These  two  spots  were  shady,  and  the 

•It  is  in  reality  generally  somewhat  later. — C.  V.  R. 
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food  was  sweet  and  tender.  There  were  no  other  such  spots  in  the  field,  and  these, 
and  only  these,  were  chosen  by  the  moths  in  which  to  lav  their  eggs. 

Doubtless  very  many  moths  selected  these  spots,  for  here  the  worms  wore  bred  in 
ffreat  nombers.  These  spots  were  soon  eaten  on  clean— clover,  and  grass,  and  wheat 
leaves,  and  heads— for  in  these  places  the  wheat  ears  were  still  sreen  and  tender. 
From  these  nesting  spots  they  spread,  a  voracious  army,  over  the  whole  field,  clearing 
up  everything  tliat  had  not  become  too  hard  to  eat. 

On  another  farm  close  by  was  a  field  of  wheat  whioh  had  received  peonliar  tillage. 
It  belonged  to  a  Mr.  Bodee,  a  very  intelligent  amatenr  farmer,  whose  olear  observa- 
tions have  been  of  substantial  service  to  me.  He  holds  that  wheat  should  not  be 
crowded,  and  should  be  worked  with  a  cultivator,  much  as  we  do  com ;  that  room 
nnd  enconraeement  should  be  given  each  plant  to  enlarge  itself  by  stoles;  that  one 
well-stolonea  plant  is  better  than  several  plants  forced  to  occupy  the  same  surface  of 
ground.  In  sowing,  the  field  was  drilled  only  one  way,  and  every  third  dritl  was  left 
seedless;  and  in  oultivatixi^,  some  of  the  teeth  of  the  implement  were  ti^en  out,  so 
that  it  could  straddle  the  oouble  rows.  In  this  way  the  field  was  gone  over,  both  in 
the  autumn  and  in  the  sprint.  There  were  but  three  little  spots  where  the  wheat 
had  lodffed,  all  of  which  were  breeding-places  for  the  worms,  from  which,  after  eating 
them  o^  the^  spread  over  the  field,  \mt  seemed  to  be  comparatively  harmless ;  for  the 
tillage  mentioned  let  in  the  sunlight  and  quickened  the  ripening  of  the  s^ain.  It 
was  noticed  here  that  the  birds,  having  more  wing-room,  were  quite  busy  leeding  on 
and  carrying  off  the  worms,  a  fact  not  observed  by  us  in  any  other  wheat-field,  rer* 
haps  the  cultivator  had  mellowed  the  ground,  for  the  worms,  during  the  hot  sunshine, 
buried  themselves  in  the  cultivated  space  and  were  easily  unearthd  by  the  birds. 

In  a  field  on  another  farm  the  wheat  was  somawhat  thin ;  but  on  a  spot  where  a  com- 

Sost  had  lain  the  wheat  was  rank  and  thick.     There  the  worms  bred  and,  afber 
evouring  their  nesting  place,  they  spread  over  the  field. 

The  fourth  field  of  which  the  particular  facts  must  be  given,  is  that  forty-acre 
wheat-field,  already  instanced.  Tne  sowing  took  at  least  twice  as  much  seed  per 
acre  as  was  used  by  Mr.  Bodee's  method.  It  was  drilled  in  one  direction,  and  then 
drilled  across  at  right  angles.  This  secured  a  crowded  rrowth.  During  the  summer 
pr^eding  the  autumn  sowing  the  field  had  been  used  oy  a  horse  dealer  to  pasture 
a  large  £ove  of  horses.  Of  course  their  ordure  fell  everywhere;  but  in  many  places 
where  the  animals  had  stood  in  gronx>s  the  droppings  had  fallen  in  Quantity.  Here 
I  must  recall  an  acquaintance  once  had  with  a  farmer's  boy,  named  ifed.  He  had  a 
way  attimeof  wheat-sowing  of  putting  a  shovelful  of  manure  and  an  extra  dropping 
of  seed  in  a  few  spots  in  the  Held  to  make  whal  he  was  pleased  to  call  *'  King  nills.'' 
And  it  was  easy  telling  where  the  lad  and  his  shovel  hadbeen^  for  Ned's  **  King  hills'' 
always  outranked  the  rest  of  the  field.  And  it  was  similarly  with  that  big  wheat-field. 
It  was  a  splendid  sight,  the  close  douse  growth,  and  high  over  all,  in  many  places,  those 
stately  "  King  hills"  were  conspicuous.  Now  conies  the  notable  fact ;  every  one  of 
these  spots  was  chosen  as  the  nesting  place  of  myriads  of  the  mother  moths,  for  tne  num- 
ber of  eggs  laid  in  them  was  enormous.  These  spots  were  to  the  Army  Worms  shelter, 
shad^,  and  food,  but  so  crowded  was  each  of  these  larval  communities  that  they  soou 
ate  themselves  out  of  house  and  home.  Then  came  an  immense  dispersion.  From 
every  **  King  hill"  went  forth  a  hungry  band  into  that  grand  foraging  ground.  The 
wheat,  standing  so  close,  had  by  its  shade  kept  the  nnc^rgrowth  protected  from  the 
drought;  and  now  it  sheltered  these  marauders  from  the  sun.  It  was  but  a  few 
days  oefore  that  these  foraging  bands,  by  their  spreading,  had  all  mot  and  made  up  a 
vast  famished  army,  which,  driven  into  straits,  nmst  now  devour  every  c(»uie8tiule 
thin^  or  starve.  Tfhe  observed  occupancy  of  the  field  was  seven  days ;  that  is,  froiii 
the  time  of  the  dispersion  of  the  foraging  army  to  the  time  when  it  left.  It  was  quite 
common  to  hear  it  said  that  a  certain  field  was  eaten  up  in  a  day.  But  such  people 
"  take  no  note  of  time." 

Leucania,  the  parent  of  the  Army  Worm,  ranks  very  respiectably  among  the  Lepi- 
doptera.  She  is  one  of  the  owlet  moths,  and  her  owlish  capacity  for  natural  seleotion 
impresses  me  profoundly. 

Katore  is  fine  in  lore:  and  where  it's  fine 
It  sends  some  predoas  instance  of  itself 
After  the  thing  it  loves. 

I  find  so  much  precision  in  insect  windom,  such  a  knowing  method,  even  in  the 
jropagation  frenzy.  And  I  think  Leucania's  conduct  is  in  point.  True,  there  is  no 
jira-liKe  brooding  over  her  trust.  Let  us  get  out  of  the  laboratory  and  watch  her 
vhere,  not  hampered  bv  the  inquisitorial  restrictions  of  the  breeding-cage,  she  has  Na- 
ture's airy  freedom,  and 

The  world  la  all  before  them,  whence  to  choose 

Their  nesting  place.  % 

And  this  maternal  moth  shows  such  good  mothering  in  her  choice.  The  knowledge 
^^  o.iq  Ti''^"*^T'  of  her  selection  of  a  nidus  is  of  great  economical  value.    Compare  her 
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•nttriotion  with  the  flittins  habit  of  her  queenly  relative,  the  Hawk-moth— ifoorost^a 
cuinquewuioulata — ^parent  of  the  great  potato  worm.  Almost  with  a  shudder  one  remem- 
oeni  that  terrible  invasion  of  Monmouth,  when  the  potato-fields  were  ruined  as  if  by 
lire,  and  tlie  wason  wheels  reeked  with  green  dripping  gore  as  thev  entered  our  vil- 
lagee.  This  moth  deposits  her  eggs  on  the  underside  of  the  potato  leaf,  but  only  one 
or  two,  or  mt  meet  a  very  few,  on  each  plant;  hence  the  distribution  is  pretty  uniform 
over  t^e  entire  field. 

Though  it  may  seem  above  that  the  parent  of  the  Army  Worm  has  fair  intelligence, 
we  mmj  not  thinly  so  well  of  her  larval  ofBspring.  That  beautiful  lawn  of  Holly  wood, 
at  Long  Branoh,  was  iuTaded  by  them.  The  emerald  sward  was  swept  as  if  burnt. 
When  any  of  the  worms  came  against  a  tree  they  went  up  it,  passed  over  the  crotch, 
tlien  descended  at  the  other  side.  Twelve  or  thirteen  years  ago  a  corner  of  our  coun- 
try was  visited  by  the  Army  Worm  in  large  numbers.  Having  stripped  one  field  they 
marched  for  the  next,  but  were  intercepted  by  a  small,  running  stream.  There  is  no 
"  turn  back''  to  this  singular  worm.  On  came  this  great  automatic  army-^no  halt — 
until,  crowded  forward,  a  compacted  mass  was  urgSl  on  to  the  water  to  serve  as  a 
living  pontoon,  over  which-the  army  passed  and  took  possession  of  the  new  foraging 
grottna.    This  croesinff  of  running  water  has  been  noticed  by  Mr.  Riley. 

Monmouth  is  an  old  county,  and  the  farms  generally  have  been  much  reduced  in 
dfee  by  frequent  divisions.  Grain  and  grass  fields  run  from  ten  acres  to  forty,  but  the 
latter  figure  is  very  high.  As  we  have  described,  each  field,  from  a  few  nesting  spots, 
woold  originate  an  army.  Some  of  these  infected  fields  were  miles  apart,  the  inter- 
Tcning  tenitory  being  exempt.  I  got  returns  of  twenty  of  these  armies  in  one  town- 
■hiii«  There  surely  coi:dd  not  be  less  than  one  hundred  in  the  county.  They  seemed 
to  have  a  penchant  for  the  best  farms. 

LET  us  RKCAPITULATK. 

L  We  can  localize  the  breeding  plaees.  The  mother  moth  selects  the  thick  and 
diady  spots  in  the  grain  fields  and  meadows  as  the  right  places  in  which  to  lay  her 

T,  thus  seouring  for  the  larvae  shelter  and  tender  food. 
An  army  is  made  up  of  bands,  each  band  having  its  own  breeding  spot,  and  these 
■pob  are  oenters  of  dissemination.  When  these  nesting  sppts  are  eaten  off  the  bands 
ifvead,  traveling  in  the  direction  of  food,  thus  uniting,  when,  so  to  speak,  the  clan 
raUtkm  Is  lost.  They  now  form  one  hnn^ry  and  marauding  army,  set  in  one  course 
lad  hopelled  by  one  impulse.  It  is  at  this  point  of  their  career  that  they  are  eener- 
iliy  fint  noticed,  and  the  averment  is  made,  '*  Thoy  have  come  all  of  a  sadden.'' 

3.  A  thin  tUlago  is  adverse  to  the  worms.  It  makes  the  conditions  of  life  harder  for 
them,  lees^ade,  more  heat,  earlier  ripening,  and  quicker  toughening  of  grass  and  grain, 
ind  greater  freedom  for  the  birds. 

WHAT  SHOULD  BE  DONE. 

4.  Till  uniformly,  and  not  too  close.  You  may  got  loss  wheat,  but  you  will  get 
bitler,  and  the  worms  will  fare  worse. 

&  1^  to  find  out  where  the  caterpillar  originates.    Beginning  early  in  May,  watch 

the       ck  spots  and  the  damp  places  in  meadow  and  gram.    This  inspection  is  espe- 

led  for  if  the  winter  has  been  mild  and  the  spring  is  warm.    As  described  by 

.  *      effss  are  ve^small  and  round  when  first  laio,  of  a  glistening  white,  but 

1      r^owish.    They  are  laid  in  stringy  groups  containing  from  five  to  twenty 

ij  should  be  looked  for  in  and  near  the  axils  of  the  leaves ;  that  is,  in  the 

ihaped  parts  of  the  blade,  near  the  stem.     In  this  hollow  of  the  leaf  the  egg^ 

.^. aed,  ana  sometimes  the  two  edses  of  the  leaf  are  so  drawn  together  that  the 

ook  like  a  white  streak.     Should  you  find  the  eggs,  if  in  quantity,  it  might  not 

jMiUoable  to  attempt  collecting  them,  but  yon  have  found  a  breeciing  8X>ot,  and 

w  possible,  and  without  iigury  to  the  grain  or  grass  at  this  early  stage,  to  ex- 

the  worm  with  a  weak  solution  of  London  purple  or  Paris  green.    If  the 

».)  small  they  could  be  cut  out  with  a  ^ckle  and  fed  to  stock.    If  the  eggs  are 

.MM^  the  crinkling  sound  made  when  feeding,  which  is  in  the  early  evening  and 

Mfore  the  morning  dawn,  wiU  to  a  good  ear  betray  the  presence  of  the  larvsB. 

Army  Worm  is  Leucania  unipunctaf  for  there  are  other  caterpillars  which  are 

w.        ,iy  ao  called.    The  moth  is  45°^,  or  about  If  inches  in  expanse  oi  wing,  and  24*°™, 

1  inch  in  length  of  body.    The  color  is  very  plain,  being  a  reddisn-brown  or 

with  a  douole  white  spot  or  blotch  on  each  front  vring. 

»jt  is  with  us  the  whole  year.    In  the  pupa  state,  in  the  ground  or  under 

..^d  other  bodies,  they  pass  a  large  part  of  the  year,  including  the  winter, 

perfect  moths  hibernate  under  the  shelter  of  some  concealing  object.    In 

Jia  mother  moth  devotes  herself  to  egg-laying,  which  done,  a  day  or  two 

,  when  she  dies  of  sheer  exhaustion.    The  appearance  of  the  spotted 
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Leucania  in  large  armies,  as  a  rale,  can  only  occur  after  intervals  of  soveral  years. 
The  weathojr  conditions  which  caused  their  appearance  in*  New  Jersey  in  1^,  in 
such  amazing  nnmbcrs;  wore  very  remarkable.  The  winter  had  been  so  exceptionally 
mild  that  the  moths  came  safely  through  hibernation  and  in  large  numbers.  A  rain- 
less May,  and  unosaally  warm,  br(*ugnt  in,  in  effect,  *  premature  summer.  Early 
Eotat COS.- failed;  com  had.  to  be  replanted.;  rye  was  in  oar  in  April;  wheat  began 
cadiug  by  the  12th  of  Muy,  and  such  was  the  heat  that  the  filling  of  the  ears  tmd 
the  getting  out  of  milk  K)Ilowed  fast.  Wheat-cuttfng  began  June  18,  tfnd  at  the 
end  of  the  month  the  harvest  generally  was  oVer,.nearly  wee  weeks  earlier  than 
usual.  And  not  only  was  Leueaikia  unipuncta  affected  by  the  weatheir  conditions  of 
that  remarkable  year,  but  the  insect  tribe  generally. 

NOTES. 

• 

1.  Since  the  feregoin^  was  written  I  have  seen  "abstract"  of  a  paper  on  Leucania 
unipuncta.  read  by  rrof^C.  V.  Riley  at  the  Boston  toeeflng  of  the  A^  A.  A.  8.,  August, 
1880.  He  says :  **  In  tbelatithde  of  Saint  Louis  there  ate  two,  sometimes  three,  genera- 
tions in  a  year,  and.  perhaps,  even  four;  and  further  soutn  a  succession  ot  genera- 
tions, scarcely  interrupted  during  mild  winters.  Probably  in  New  England  there  are 
two  generations,  the  second  one  bein'g  'usually  unnoticed,'  and  existing  through  the 
autumn,  winter,  and  earJy  spring  months. 

"It  is  an  established-fact  that  the  species  hibernates  both  as  larva  and  as  moth, 
with  strong  circumstantial  evidence  th^  it  also  hibernates,  particularly  IkOTthward, 
as  a  chrysalis ;  but  we  have  no. evidence  that  it  can  hibernate  in  the  egg. 

"Excessive  injury  anay  resuU  from  natural  local  increase,  or  from  moths  flying  in 
great  numbers  from'  other  localities,  and  concentrating  in  particular  fields.  Dry  sea- 
sons are  favorable  to  the  milltlplication  of  the  insect." 


SOALE  INSECTS  OF  THE  OBANGB. 

REMEDIES   AND  THEIR  APPLICATION. 
By  H.  G*  Hubbard,  Sprcial  Agent. 

CHARACTERIZATION  OF  THE  SPECIES. 

In  devising  practicable  remedies  for  Scale  iDsects,  tbe  first  factor  of  im- 
portance is  seen  to  be  that  there  are  several  kinds  of  these  insects  which 
yield  to  treatment  in  very  difTerent  degrees.  Without  entering  nx>ou 
the  subject  of  classification,  which  has  already  been  fully  treated  in  re- 
ports of  the  Department  of  Agriculture,  we  may,  for  the  purposes  of  the 
present  article,  divide  those  that  infest  trees  of  the  orange  family  into 
two  groups — the  naked  Gocei(lie.(Z^(^fl7imaj),  and  those  which  are  pro- 
tected by  a  horny  scale  (DiafiphKv),  The  former  give  comparatively 
little  trouble;  their  colonies  rarely  increase  sufficiently  to  endanger  the 
life  of  a  tree,  and  are  invariabiy  checked — often  exterminated — ^by  their 
parasites.  Moreover,  their  unprotected  bodies  are  vulnemble  and  ex- 
posed to  the  action  of  strong  lye  or  soap  solutions  and  othejr  in- 
secticides. 

The  Scale-armored  Dia^pime  are  much  more  destructive  in  their  rav- 
ages, and  their  astonishfng  ])ower8  of  n-prodnction  frequently  enable 
hem  to  outHtrip  their  natural  enemies.  Owing  to  thdr  protective  eov- 
ning  th(»y  are  but  little  afi'ected  by  most  of  the  washes  and  insecticides 
n  general  use.  Of  this  group  three  species  are  known  to  me,  and  are 
iniversally  distributed  in  orange  groves  throughout  Southeastern 
Florida. 

AlytUnspis  Glovcrii  (Packard),  the  common  ''  Long  Scalcj''  or  "  Oyster- 
'^^hftV  S'^'ile,''  is  familito'  to  orange-growers  as  a  diirk-brown,  or  yellowish 
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particle,  very  elongate  in  form,  which  infests  the  twigs  and  branches, 
appearing  &ially  npon  the  leaves,  and,  more  rsErely,  npon  the  main  trunk 
of  the  tree. 

Mytiiaspis  citrieola  (Packard),  to  which  the  name  "  Purple  Scale  '^  may 
be  given,  is  somewhat  larger  than  the  preceding,  which  it  resembles 
in  general  form,  and  with  which  it  is  commonly^con founded.  It  is,  how- 
ever, usually  dark-purple  in  color,  individual  scales  varying  to  red- 
brown.  Like  the  Long  Scale  it  is  found  npon  the  twigs  and  branches, 
and  it  is  apt  to  infest  the  lemon,  citron,  and  those  varieties  of  orange 
which  have  large  oil  cells  (Tangierine,  &/c.) 

Farlatoria  Fergnndii^  Comstock,  is  a  Rmall  thin  scale,  nearly  circular 
in  outline.    In  color  it  so  closely  resembles  the  bark  that  it  veiy  often 
etcax>es  notice.    In  fact,  many  persons  whose  groves  are  suffering  from 
the  attacks  of  this  scale  are  unaware  of  its  presence.   It  infests  by  pref- 
erence the  trunk  and  larger  branches,  and  to  these  it  generally  confines 
iUwBif  until  every  portion  of  their  surtVice  is  thickly  coated  and  the  young 
bark*1ice  can  no  longer  find  places  to  plant  themselves.    It  is  also,  fre- 
quently seen  upon  the  fruit.    The  young  often  form  their  scales  under- 
neath or  over  the  mother,  and  are  found  piled  upon  one  another,  in  a 
nuomer  never  seen  in  the  other  scales.    From  their  resemblance  to  a 
coating  of  fine  chaff,  or  bran,  upon  the  trunk  of  the  tree,  I  have  called 
this  the  "Chaff  Scale.^    These  three  scales  are  so  universally  distribu- 
ted tiiat  it  is  8afe  to  say  no  bearing  orange  tree  exists  in  Southern  and 
Middle  Florida  upon  which  one  or  the  oUier  cannot  be  found. 

The  Long  Scale  (M.  Oloverii)  is  the  most  destructive,  while  it  is 'the 
most  readily  destroyed.  The  Purple  Scale  {M.  citrieola)  is  in  my  expe- 
rieiioe  rarer,  although  not  less  injurious  than  the  Long  Scale,  to  the 
trees  which  it  infests.  It  is  somewhat  more  difiQcult  to  kill  than  the 
latter.  The  Ohaff  Scale  (P.  Pergandii)  is  hardly  less  common  than  the 
Long  Scale  and  is  very  n*equently  associated  with  it.  Of  the  three  it 
is  decidedly  the  most  difficult  to  exterminate,  owing,  in  part  at  least,  to 
its  habit  of  piling  or  lapping  one  over  the  other.  Except  upon  very 
young  trees  it  seldom  does  permanent  injury,  and  is  much  less  to  bo 
beared  than  the  other  two  species.  Its  thinner  scale  renders  it  liable  to 
the  attacks  of  euenifes  to  a  much  greater  extent  than  the  Mytilaspis 
Scales,  and  they  often  cause  its  complete  disappearance  from  a  ti^ee. 

The  life-history  of  these  Scale  insects'ha«  been  so  recently  set  forth 

1^  Professor  Corastock  (Department  of  Agriculture,  Eeport  \880,)  that 

a  foil  recapitulation  of  the  subject  here  is  unnecessary.    In  treating  of 

les  three  periods  in  the  development  of  the  insect  require  to  be 

X      J    BIOD  OP  MIGRATION,  during  which  the  newly-hatched  larvte 
PC     issed  of  legs,  and  wander  over  the  tree,  lasts  but  a  few  hours, 
m       one  or  two  days,  after  which  the  young  coccids  fix  themselves 
the  oark  and  begin  to  suck  the  juices  of  the  plant. 
J     t  PKiiiuD  OF  GROWTH,  during  which  the  insect  loses  its  legs,  un- 
gues several  molts,  and  excretes  a  scale,  varies  in  duration  according 
:      I     son  of  the  year,  fi*om  one  to  two  mouths,  and  is  lengthened  by 

s      .  shortened  by  warm,  weather. 
•J      t  PERIOD  OF  INCUBATION,  during  which  the  eggs  are  deposited 
I       shed  under  the  fully-formed  scales,  varies  greatly  in  duration, 
ung  upon  the  season  and  temperature.    In  February,  with  un- 
ited warm  weather,  the  females  of  the  Long  Scale  (if.  Oloverii) 
D      to  deposit  their  eggs  during  sixteen  or  eighteen  days.    The 
ilch  in  Humraer  in  a  week  or  ten  days.    In  winter  the  time  is 
d  indefinitely  by  cold,  which  is,  however,  never  of  sufficiently 
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long  coutinuauce  to  cause  au  entire  sospenBion  of  the  process.  The 
yoan^,  after  hatching,  remain  many  days  imder  the  parent  scale,  if  the 
weather  is  unfavorable. 

Up  to  the  time  of  the  first  molt  the  bark-lice  are  easily  destroyed 
by  insecticides  of  moderate  strength,  but  during  the  remainder  of  their 
existence  they  are  protected  by  the  scale,  a  homy  covering,  excreted 
by  the  insect,  and  entirely  covering  its  body  above.  The  under  layer, 
or  ventral  scale,  is  somewhat  thinner,, and,  although  perhaps  a  separate 
piece,  is  firmly  united  to  the  upper  scale  at  the  edges,  so  that  the  latter 
appears  to  be  turned  under  at  the  sides.  In  Mytilaspis  the  ventral 
scale  forms  flanges  along  the  sides,  which  do  not  quite  meet  along  the 
center  line,  but  in  Parlatoria  it  forms  an  unbroken  shield,  which  entirely 
separates  the  body  of  the  insect  from  contact  with  the  bark.  This 
more  perfect  protection  from  below  renders  tiie  Chaff  Bcale  more  diffi- 
cult to  desti*oy  by  means  of  external  applications.  The  scale  is  perma- 
nently fastened  upon  the  tree,  and  so  closely  molded  to  its  surface 
that  the  pores  of  the  bark,  or  the  stomata  of  the  leaf,  are  seen  plainly 
stamped  upon  it  when  removed. 

As  the  s<^le,  like  the  shell  of  the  snail,  is  formed  by  successive  addi- 
tions, and  keeps  pace  in  its  growth  with  that  of  the  body  of  the  insect 
within,  its  vulnerable  point  is  the  growing  end,  and  there  are  times 
during  its  formation  when  the  posterior  extremity  of  the  insect  projects 
slightly  beyond  it  and  becomes  exposed  to  the  action  of  penetrating 
liquids.  This  is  particularly  the  case  at  the  critical  periods  when  the 
coccid  sheds  its  skin.  But  when  the  scale  is  fully  completed  and  tightly 
sealed  at  all  points,  no  insect  is  more  difficult  to  reach  and  to  destroy. 

The  substance  of  which  the  upper  scale  is  comx)Osed  is  impervious  to 
most  liquids,  and  is  not  soluble  in  acid  or  alkaline  solutions  strong 
enough  to  injure  the  plan  t.  It  resists  the  action  of  oils  and  of  bisulphide 
of  carbon,  an  almost  universal  solvent.  Many  insecticides  are  therefore 
inoperatiA'e,  and  all  insoluble  substances,  such  as  sulphur,  &c^are  clearly 
useless,  as  they  do  not  reach  the  eggs  or  mature  insects.  The  thinner 
ventral  scale  is  not  impervious  to  the  more  volatile  oils  or  to  alcoholic 
solutions,  some  of  which  reach  and  kill  the  insect  by  penetration  through 
the  bark. 

From  the  foregoing  outline  of  their  structure  and  history  it  will  be 
seen  that  for  a  brief  i)eriod  only  in  their  development  these  insects  are 
easily  assailable.  During  the  period  of  migration  the  tender  young  may 
be  destroyed  by  solutions  of  whale  oil  soap,  lye,  &c.,  sprayed  over  the 
trees;  and  were  the  eggs  hatched  simultaneously  and  the  broods  clearly 
defined,  as  with  many  otli^r  insects,  their  extermination  would  be  a 
matter  of  no  difficulty.  This  is,  however,  not  the  case;  the  open  win- 
ters in  Florida  permit  continuous  breeding  throughout  the  year,  and  at 
all  seasons  scales  in  every  stage  of  development  are  found  upon  the 
trees.  There  are,  however,  times  when  the  number  of  migrating  young 
;eaches  a  maximum,  and  the  application  of  remedies  then  proves  par- 
icularly  effective. 

Three  such  periods  occur:  the  first  in  spring,  usually  in  March,  but 
ionietimes  extending  into  Aprilj  the  second  in  June  or  July;  the  third 
■n  September  or  October.  During  the  winter  months,  if  the  season  is 
X  mild  one,  there  is  a  fourth  very  irregular  brood  beginning  in  January 
dbud  continuing  through  this  and  the  following  mouth.  The  spring  brood 
chat  follows  is  greatly  confused.  In  cold  and  rainy  winters,  like  that  of 
.8S0-'81,  the  hatching  process  is  retarded,  and  the  appearance  of  the 
arvaj  on  the  return  of  warm  weather  is  more  nearly  simultaneous  than 
n  or^liiiJiry  seasons 
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The  eggs  of  coocids,  as  is  the  case  with  all  insects,  have  much  greater 
yitality  than  the  insects  themselves.  Many  substances  which  destroy 
the  living  insects  have  no  effect  upon  their  eggs.  The  periods  in  which 
the  minority  of  the  scales  are  filled  with  eggs  are  therefore  those  in 
which  &e  application  of  remedies  is  likely  to  prove  least  effective,  and 
it  becomes  imx>ortant  to  know  the  seasons  at  which  these  maxima  occnr. 
They  immediately  precede  the  appearance  in  nnmbers-of  the  migrating 
larvae,  and  may  be  stated  to  include  generally  the  months  of  February, 
May,  and  August,  and  the  winter  months  from  November  to  January. 

The  above  data  concern  more  particularly  the  common  Long  Scale 
(M.  Olaverii).  The  broods  of  Chaff  Scale  (P.  Per.gandii)  have  not  been 
M  carcAilly  studied  at  all  seasons,  and  may  be  found  to  have  somewhat 
different  periods.  During  the  past  winter  (1881-^82)  I  have  found  this 
scale  to  be  about  two  weeks  in  advance  of  tne  Long  scale.  The  Purple 
Scale  (JIT.  cUrioola)  has  not  been  continuously  observed,  but  seems  to 
have  uie  same  brood  periods  as  Long  Scale. 

THE  WORK  OF  ENEMIES  AND  PARASITES. 

Numerous  enemjes  pn^y  upon  bark-lice  in  all  their  stages,  and  always 
gieaUy  reduce  their  numbers.-  Besides  occasional  enemies,  such  as  the 
sucking  bugs,  and  other  predatory  insects,  which  are  general  feeders, 
there  are  oilers  which  live  almost  or  quite  exclusively  upon  the  Ooccidae. 
Some  of  these  confine  their  attacks  to  particular  kinds  of  Scale  insects. 
Seviund  very  common  beetles  of  the  family  OoccineUicUB^  the  ^^  lady  bugs  " 
tie  useful  destroyers  of  bark-lice.  One  of  the  smallest  of  this  faiuSljr, 
Hgpenupidius  ooccid^orusj  is  found  to  colonize  upon  the  trunks  of  orange 
trees,  thickly  infested  witJi  Chaff  Scale,  and  entirely  free  them  of  the 
pest.  The  young  of  a  lace-wing  fly  (Ohrysopa)  feeds  upon  the  bark-Uce 
mail  stages,  and  frequently  makes  its  case  of  scales  torn  from  the  bark, 
and  often  still  containing  living  occupants.  The  orange  basket- worm 
(BijfAe  confederata  6r.  &  Eob.)  has  the  same  habit,  and  the  caterpillars 
of  at  least  two  moths  are  bark-louse  eaters.  One  of  these  (an  unknown 
ISneid)  inhabits  silken  galleries,  which  it  coverts  with  half-eaten  frag- 
ments of  scales,  and  performs  such  efficient  service  that  every  scale  in 
its  path  is  removed  from  the  bark  and  suspended  in  the  investing  web. 
!nie  most  important  external  enemies  of  the  Scale  insert  are  certain 
Kites,  whidi  are  omnipresent  upon  trees  infested  with  Scale,  and  which 
feed  upon  the  eggs  and  young  lice.  They  breed  rapidly  and  lurk  in 
p  unbers  under  old  deserted  scales,  where  their  eggs  are  extremely 

y      protected  from  the  action  of  insecticides.    For  this  reason,  when  an 
ve  application  has  been  made  by  spraying  infested  trees,  the 
MB      ould  not  be  scraped  for  some  time  after,  but  the  dead  scales 
oe  allowed  to  remain  npou  the  bark  for  several  weeks,  in  order 
me  mites  which  they  harbor  may  be  given  time  to  complete  the 
:  of  the  remedy  used.    In  this  they  may  be  confidently  i*elied  upon 
jrful  auxiliaries.     When  large  numbers  of  the  scales  have  been 
I  oy  spraying  with  oils,  &c.,  the  mites  are  often  observed  to  in- 
suddenly,  as  they  are  much  less  affected  by  the  application  than 
B  insects  themselves.    It  seems  probable  that  they  feed  upon 
and  dying  coccids  as  well  as  upon  the  living,  and  the  loosen- 
L    )  scales  and  abundance  of  food  at  such  times  stimulates  them 
increase.    They  soon  swarm  in  such  numbers  as  completely  to 
oiuate  the  remnant  of  the  coccids  left  alive  by  the  wash. 

I  its  enemies,  the  most  efficient  destroyers  of  the  Scal^  insect  are 
J     Mipterous  parasites.   These  are  minute  four- winged  flies,  which 
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bore  through  the  scale  and  deposit  within  a  single  egg.  The  little  grub 
hatching  iroin  this  egg  feeds  upon  and  destroys  the  occupant  of  the  scale 
and  completes  its  ot\  n  transformations  in  its  place.  When  fully  adult 
the  parasite  emerges  through  a  round  hole  eaten  in  the  shell,  leaviug 
behind  an  empty  domicile  to  serve  as  a  shelter  for  the  mites. 

The  numerous  species  of  these  parasites,  although  not  invariably  con- 
fined in  each  case  to  a  single  species  of  bark-louse,  have  distinct  meth- 
ods of  attack  from  which  they  do  not  vary.  Thus  the  Long  and  the 
Purple  Scales  are  parasitized  at  about  the  time  of  impregnation  of  the 
females,  or  when  they  are  not  more  than  one-half  their  adult  size  and 
the  young  hymenopteron  is  developed  entirely  within  the  bociy  of  the 
coccid.  The  skin  of  the  latter  hardens  when  life  is  extinct  and  doubly 
protects  the  parasite  during  the  latter  part  of  its  larval  and  in  its  pupa 
stage.  The  })arasite  of  the  ChaiF  Scale  makes  its  attacJc  at  a  later  stage, 
often  when  the  scale  is  full  of  eggs  and  its  larva  does  not  enter  tiie 
body  of  the  coccid,  but  feeds  upon  it  and  the  eggs  indiscriminately,  oc- 
casionally devouring  the  eggs  alone  and  leaving  the  mother  coccid  un- 
touched. Its  pupa  is  formed  naked  within  the  scale  and  has  only  such 
protection  as  this  affords  the  coccid  and  its  eggs.  In  individual  num- 
bers these  hy menopterous  parasite  abound  to  such  an  extent  that  rarely 
less  than  25  per  cent,  and  often  more  than  75  per  e<3nt.  of  the  scales  are 
attacked  by  them,  and  the  work  of  destruction  accomplished  through 
their  agency  alone  equals  if  it  does  not  excel  that  of  all  other  enemies 
cembined.  Doubtless  without  their  aid  the  culture  of  the  orange  and 
related  ti'ees  would,  in  Florida  at  least,  become  impracticable. 

Ordinarily  the  various  checks  upon  their  increase  ai*e  suflicient  to  pre- 
vent the  spreading  of  bark-lice  to  an  injurious  extent,  but  at  times  they 
increase  so  rapidly  that  they  entirely  outstrip  their  enemies,  and  all 
parts  of  the  plant  become  thickly  coated  with  scales.  The  growth  of  the 
tree  is  then  checked,  the  infested  twigs  and  branches  die,  and  often 
the  entire  upper  portion  of  the  tree  is  lost.  The  lOots  and  trunk,  how- 
ever, survive,  and  the  tree  endeavors  to  repair  the  injury  by  throwing 
out  shoots  from  below.  When  a  tree  reaches  this  impoverished  condi- 
tion, matters  usually  begin  to  mend.  The  bark-lice  upon  the  dead  or 
(lying  branches  perish  by  starvation,  tlie  parasites  rea.ssert  their  sway, 
and  slowly  the  tree  regains  its  health  and  Aigor,  but  seldom  its  pris- 
tine beauty. 

The  causes  which  excite  such  sudden  outbursts  of  the  pest  are  not 
clearly  known,  but  it  may  be  conjectured  that  peculiar  conditions  of  the 
sap  are  especially  favorable  to  the  development  of  Scale  insects,  and, 
perhaps,  affect  the  reproductive  function,  stimulating  the  females  to 
greater  productiveness.    Exi)eriments  upon  this  x>oint  have  not  been 
conclusive,  but  observations  show  that  individual  females  vary  consider- 
ably in  the  number  of  e^jjgs  deposited,  and  that  they  attain  their  maxi- 
mum size  and  productiveness  when  in  the  full  tide  of  increase  upon  in- 
fested trees.    There  is  a  wide-spread  and  apparently  well-founded 
opinion  that  vigorous  trees  are  in  little  danger  from  attacks,  but  if  from 
>ny  cause  a  tree  becomes  enfeebled,  it«  investment  is  only  a  question  of 
ime.    Many  persons  rcfnse  to  n])ply  insecticides,  relying  upon  their 
•  bility  to  kee]>  tbeir  trees  vigorous,  or  to  restore  them  Avben  out  of  con- 
lition  by  the  liberal  use  of  fertilizers.     It  cannot  be  denied  that  this 
fourse  of  treatment  is  very  often  sucxM'ssfal,  but  overstimulation  by  means 
>f  fertilizers  is  apt  to  defeat  its  obje(ft,  and  numerous  failures  from  un- 
cnown  causes  might  be  recoi'ded. 

The  uttor  inadequaey  of  neiuly  all  the  wa^^hes  hitherto  used  has  led 
.mny  fruitgrowers  to  despair  of  obt^ning  permanent  benefit  fix)m  the 
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application  of  remedies,  and  a  oonunon  practice  hsm  been  to  cut  back 
lidly-infested  trees,  leaving  only  the  main  trunks,  or  in  the  case  of  well- 
grown  trees,  a  ][>ortion  of  the  main  branches,  and  to  scrub  thoroughly 
every  part  of  these  with  solutions  of  soap  or  lye,  using  a  stiff  brush, 
and  as  far  as  possible  removing  every  scale.    This,  however,  involves 
great  care  and  considerable  labor,  and  the  complete  extermination  of 
the  peat  is  rarely  accomplished  in  this  way.    The  loss  of  branches  is 
indeed  replaced  with  extraordinary  rapidity,  but  the  Scale  insects  re- 
appear as  if  by  magic,  and  in  one  or  two  years  become  as  bad  as  before. 
The  opinion  is  ofton  expressed  that  the  tree  will  '^  throw  oft'  the  scales," 
or  that  ttiey  will  '^disappear  in  time  at  the  ends  of  the  branches."    The 
fiusts  upon  which  this  belief  is  founded  are  simply  that  the  young  lice, 
when  the  branches  become  crowded,  wander  oft*  and  on  to  new  growth ; 
their  conrse  is,  tberefere,  naturally  upward  and  outward.    When  the  ad- 
vancing army  reaches  the  ultimate  branches,  the  insects  crowd  upon  the 
smaller  twigs  and  leaves,  killing  them  rapidly  and  involving  themselves 
in  the  common  destruction.    The  tide  of  scales  is  then  checked,  while 
the  enemies  thrive  and  multiply,  feeding  upon  the  dead  and  starving 
coccids.    There  then  occurs  one  of  those  sudden  oscillations  of  the  bal- 
ance which  are  fkmiliar  enough  to  entomologists ;  the  unseen  enemies  in- 
crease and  the  scales  \isibly  diminish.    The  tree  meantime  has  rest 
and  time  to  recover  its  vigor,  and  t^e  trouble  for  the  time  being  is  over. 
It  is,  however,  a  mistake  to  suppose  that  all  the  scales  are  disposed  of, 
or  that  this  is  the  invariable  termination  of  the  pest.    There  are  not  un- 
freqnently  inundations  of  the  destroyer  which  involve  entire  orchards  in 
their  resistless  course,  and  remain  for  years,  blasting  successive  crops 
of  fimit  and  permanemtly  destroying  the  symmetry  of  the  trees. 

Very  young  orange  trees  seldom  exhibit  these  phenomena  of  the  dis- 
appearance of  scale  with  little  injury  to  the  {rees.  Their  tops  being 
auin,  aind  the  branches  few  and  short,  they  are  usually  entirely  overrun 
in  a  single  season,  and,  if  not  attended  to,  sustain  irrepasable  injury,  re- 
aoltiBg,  in  the  case  of  budded  trees,  in  the  destruction  of  the  budded 
portion.  For  obviouB  reasons  in  young  groves  of  budded  trees  the 
cottiog-back  process  is  not  often  resorted  to,  and  the  only  alternative  has 
been  to  go  over  the  trees  with  a  brush  or  swab,  using  cleansing  sooip  or 
Ije  solutiops,  and  renioving-by  hand  as  faB.as  possible  all  the  s^es.  In 
this  way  young  trees  may  be  for  a  time  relieved,  but  while  the  enemies 
1  i;es  are  nearly  exterminated  a  sufficient  number  of  scales  to 

I        K  tne  plant  ine\itably  escape  detection.    The  bark  is  at  the  same 
cleared  of  obstiuctious  to  their  spread,  and  the  operation  has  to  be 
ed  at  intenals  of  three  or  four  months.    By  this  laborious  and  ex- 
1  e  process  many  groves  are  brouefht  through  the  critical  period 

I     Jescence  and  reaoh  the  bearing  age,  but  the  seeds  of  mischief  re- 
ft constant  menace  for  the  future. 

uhe  preceding  pages  1  have  endeavored  to  show,  from  a  brief  ex- 

lation  of  their  history  and  stnicture,  that  Scale  insects  become  less 

I      de  as  they  grow  older;  that  during  the  earlier  portion  of  their 

ue,  which  I  have  termed  the  migratory  aj^:^,  they  are  easily  as- 

.Die,  and  although  this  age  is  of  short  duration,  and  not  strictly  lim- 

to  any  season  of  the  year,  the  months  of  March,  Juno,  and  Septem- 

I      which  mark  the  api^eai-ance  of  successive  broods,  are  those  in  which 

^plication  of  remedies  gives  the  greatest  advantage.   Various  meth- 

m'  treatment  have  been  reviev/ed  and  their  advantages  and  disad- 

:es  discussed.    Finally,  the  work  of  enemies  and  ])arasite8  has 

1    licated  sufficiently  at  least  to  show  their  importance  and  the 

of  interfering  with  their  operations  by  means  of  half  remedies. 
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REMEDIES— THE  ACTION  OF  INSEOTIOIDBS. 

It  remains  to  examine  the  aotion  of  insecticides  and  to  give  the  re- 
sults of  experiments  made  during  the  past  season,  18dl-'82,  under  the 
direction  of  Professor  Eiley,  the  Entomologist  of  the  Department  of  Ag- 
riculture. 

From  what  has  been  said  of  the  nature  and  structure  of  the  homy 
covering  that  protects  the  three  Diaspinous  scales,  with  which  we  are 
chiefly  concerned,  it  will  be  seen  that  application  of  solid  substances  are 
not  likely  to  prove  practicable,  and  that  for  cheap  and  effective  remedies 
we  must  look  to  penetrating  liquids.  The  cost  of  alcohol  renders  its  ex- 
tensive use  as  a  solvent  impracticable.  The  volatile  oils  are  as  a  rule 
powerful  insecticides,  but  as  they  reach  the  insect  from  beneath  by  pen- 
etrating the  bark  of  the  tree,  and  are  all  to  a  greater  or  less  degree  in- 
yorious  to  vegetation,  their  use  undiluted  can  in  no  case  be  recommended. 
Some  of  the  liglit  oils,  e.  g.j  naphtha,  tun[>entine,  &c.,  are  extremely  haz- 
ardous remedies,  and  experiments  with  {hem  are  known  to  have  resulted 
in  the  destruction  of  the  orange  trees  upon  which  they  were  applied. 

£!Ierosene. — ^The  value  of  this  substance  as  an  insecticide  is  too  well 
known  to  need  farther  testimony  here.  Of  all  the  light  oils  which  I 
have  tried,  or  of  which  I  have  any  knowledge,  it  is  the  least  iivjnrious 
to  plants  of  the  Citrus  family.  Refined  kerosene,  s«}>arated  from  the 
de^I^  naphtha  oils,  has  frequently  been  used  undiluted,  without  iiyury. 

Crtide  i>etroleum  is  said  to  destroy  the  barl^,  and  even  the  refined  oil, 
if  applied  in  the  hot  sunshine,  completely  defoliates  the  tree.  Applied 
in  the  shade,  at  sunset,  or  in  cloudy  weather  I  have  never  known  any 
serious  injury  to  result  from  its  moKderate  use.  The  tree  invariably^  loses 
the  old  and  devitalized  leaves,  but  young  and  vigorous  growth,  espe- 
cially tender  sprouts  and  budding  leaves,  are  entirely  unharmed  by  it. 
!N^evertheless,  so  many  cases  of  loss  are  reported  that  its  use,  undiluted, 
must  be  considered  dangerous.  In  very  fine  spray,  and  with  proper 
precauljoni^  pure  kerosene  can  probably^  be  used  with  impunity,  but  aU 
attempts  to  apply  it  in  small  quantities  with  other  liquids,  by  dashing 
them  together,  should  be  discouraged  as  dangerous,  or  at  oest  unsatis- 
factory, since  it  is  impossible  in  this  way  to  iiisure  an  even  distribution 
of  the  oil  to  all  parts  of  the  plant. 

There  is,  however,  a  scute  and  ready  method  of  diluting  kerosene  and 
similar  oils,  and  rendering  them  miscible  with  water.  This  method,  as 
has  been  indicated  by  Prof.  C.  V.  Eiley  (Scientific  American  of  October 
16, 1880),  is  to  emulsil'y  the  oil  with  ipilk. 

The  want  of  success  which  has  attended  former  experiments  with 
emulsions  of  kerosene  and  milk  (see  Department^Keport,  1880,  page  288) 
is  due  solely  to  failure  in  properly  combining  the  ingredients,  and  the 
consequent  use  of  an  imperfect  or  unstable  emulsion.  The  process  of 
fonning  a  perfectly  stable  emulsion  of  kerosene  and  milk  is  comparable 
to  that  of  ordinary  butter  making,  and  is  as  follows :  The  oil  and  milk 
in  any  desired  proportions  are  poured  together  and  very  violently 
dashed  or  churned  for  a  period  of  time,  varying  with  the  temperature, 
^'rom  fifteen  to  forty-five  minutes.  The  churning,  however,  requires  to  be 
audi  more  violent  than  can  bo  effected  with  an  ordinary  butter-churn. 

The  Aqua]>ult  force  pump,  which  is  also  the  most  effective  instrument 
^  have  seen  for  si)raying  omnge  trees,  may  be  satisfactorily  used  for  this 
purpose  where  mo<lerate  quantities  only  are  required.  The  pump  should 
be  inserted  in  a  pail  or  tub  containing  the  liquids,  which  are  then  forced 
into  union  by  continuous  pumpiiig  back  into  the  same  receptacle  through 
b  A  flexible  hose  and  spray-nozzle.    After  passing  once  or  twice  through 
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this  pnmp  the  liquids  unite  and  form  a  creamy  emulsion,  in  which  finely 
divided  particles  of  oil  can  plainly  be  detected.  This  is  as  far  as  the 
process  can  ba carried  by  stirring  or  by  dashing  in  an  ordinary  chnm;  the 
product  at  this  point  will  not  bear  dilating  with  water  and  separates  or 
rises  at  once  to  the  surface.  On  continued  chumiug  through  the  pump 
the  liquid  &ially  curdles  and  suddenly  thickens  t9  form  a  white  and 
gUstening  batter,  perfectly  homogeneous  in  texture,  and  stable. 

The  whole  amount  of  both  ingredients  solidify  together,  and  there  is 
no  whey  or  other  residue;  if,  however,  the  quanti^  of  the  mixture  is 
greater  than  can  be  kept  in  constant  agitation,  a  portion  of  the  oil  is  apt 
to  separate  at  the  moment  of  emulsification  and  will  require  the  addi- 
tion of  a  few  ounces  of  miUc  and  further  churning  for  its  reduction. 

This  kerosene  butter  mixes  readily  in  water,  care  being  taken  to  thin 
it  first  with  a  small  quantity  of  the  liquid.  The  time  required  to  "  bring 
the  butter''  varies  with  the  temperature.  At  60^  F.  it  is  half  to  three 
quarters  of  an  hour;  at  75^,  fifteen  minutes,  and  the  process  may  be  still 
forther  facilitated  by  heating -the  milk  up  to,  but  not  past,  the  boilimg 
point.  Either  fresh  or  sour  milk  may  be  used,  and  the  latter  is  even 
preferaUe. 

The  presence  of  kerosene  does  not  prevent  or  hinder  the  fermentation 
of  the  mi^;  on  standing  a  day  or  two  the  milk  curdles,  and  although 
there  is  no  separation  of  the  oU  the  emulsion  thickens  and  hardens  and 
requires  to  be  stirred,  but  not  churned,  until  it  regains  its  former  smooth- 
less. 

If  sour  milk  ia  used  no  further  fermentation  takes  place,  and  if  not 
oposed  to  the  air  the  kerosene  butter  can  be  kept  unchanged  for  any 
kogth  of  time.  Exx)osure  to  the  air  not  only  permits  the  evaporation  of 
the  oil  but  also  of  the  water  necessary  to  hold  the  oil  in  emulsion;  the 
kerosene  slowly  separates  as  the  emulsion  dries  up  and  hardens. 

Ecorosene  emulsions  may  be  made  of  almost  any  strength;  the  quan- 
tity of  milk  required  to  hold  the  oil  does  not  exceed  one-tenth.  But 
emolsions  containing  over  80  per  cent,  of  the  oil  have  too  light  a  specific 
gtavity  and  are  not  readily  held  in  suspension  in  water.  On  the  other 
i  d,  in  the  process  of  emulsification,  kerosene  loses  a  i)ortion  of  its 
\m  an  insecticide,  and  emulsions  containing  less  than  30  per  cent, 

of  I      uil,  although  they  do  not  at  all,  or  only  very  slowly,  rise  to  the 
uce  when  diluted  with  considerable  quantities  of  water,  are  never- 
u  too  much  weakened  for  effective  use  against  Scale  insects. 

A      killing  power  of  a  diluted  emulsion  depends  less  upon  the  amount 
lolsion  used  in  the  solution  than  ui)on  the  percentage  of  oil  con- 
in  the  emulsion.    To  increase  the  efficiency  of  an  application  we 
u  rather  add  to  the  percentage  of  oil  in  the  emulsion  than  increase 
cross  amount  of  emulsion  used  in  a  single  application,  the  amount 
diluent  remaining  in  each  case  the  same.    As  the  result  of  niimer- 
Deriments  I  would  recommend  an  emulsion  consisting  of  refined 
I       I  3  parts;  fresh,  or  preferably  sour,  cow's  milk,  1  part  (percent- 
uil,  6d|).    Where  cow's  milk  is  not  easily  obtained,  as  in  many 
>f  this  State,  it  may  be  replaced  by  an  equivalent  of  condensed 
B.  {     igle  brand)  diluted  with  water  in  the  proportion  1  to  2.    As  the 
oi  condensed  milk  usually  sold  in  the  stores  contain  exactly  12 
Qces  (three-quarters  pint),  the  folio wiag  receipt  will  be  found  a 
it  one : 

le ^ 1  gallon  =  8   pints     =64  per  cent. 

ed  milk 2  cans    =li    "      )      qa  ^^  ^^«4. 

r 4  cans    =3      "      J=36peroent. 

8  AQ 
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Mix  thoroughly  the  condensed  milk  and  water  before  adding  the  oil ; 
chum  with  the  Aquapult  pump  until  the  whole  solidifles  and  forms  an 
ivory-white,  glistening  butter  as  thick  as  ordinary  butter  at  a  tempera- 
ture of  750  F.  If  the  temperature  of  the  air  falls  below  7(P,  warm  the 
diluted  milk  to  blood  heat  before  adding  the  oiL 

In  applications  for  Scale  insects  the  kerosene  butter  should  be  di- 
luted with  water  from  12  to  16  times,  or  1  pint  of  butter  to  1 J  gallons 
(for  Chaff  Scale) ;  1  pint  of  butter  to  2  gallons  (for  Long  Scale).  The 
diluted  wash  resembles  fresh  milk,  and  if  allowed  to  stand,  in  two  or 
three  hours  the  emulsion  rises,  as  a  cream,  to  the  surface.  The  butter 
should  therefore  be  diluted  only  as  needed  for  immediate  use,  and  the 
mixture  should  be  stirred  from  time  to  time. 

A  wash  prepared  in  accordance  with  the  above  directions  will  kill 
with  certainty  all  the  coccids  and  their  eggs  under  scales  with  which  it 
can  be  brought  into  direct  contact.  TSo  preparation  known  to  me  will, 
however,  remove  the  scales  themselves  from  the  tree,  or  in  any  way 
reveal  to  the  unassisted  eye  the  condition  of  the  insects  within.  This 
can  be  ascertahied  only  by  microscopic  examination  of  detached  scales. 
Time  alone,  and  the  condition  of  the  tree  itself,  will  indicate  the  result 
of  an  application.  Kerosene,  it  is  true,  loosens  the  scales  from  the  bark, 
so  that  for  a  time  they  are  readily  brushed  off,  but  they  afterwards  be- 
come more  firmly  adherent,  and  are  very  gradually  removed  by  the 
action  of  the  weather. 

Upon  trees  thickly  infested  a  large  proportion  of  the  scales  are  so 
completely  covered  up  by  the  overlapping  of  other  scales,  or  the  web- 
bing together  of  leaves  by  spiders  and  other  insects,  that  tne  wash  can- 
not be  brought  into  direct  contact  with  them,  and  they  are  only  reached, 
if  at  aU,  by  the  penetrating  action  of  the  oil.  This  takes  place  gradu- 
ally, and  the  number  of  bark-lice  kiUed  increases  for  some  tim^  after 
an  application,  reaching  the  maximum  in  the  case  of  kerosene  about 
the  fifth  day.  In  Long  Scale  the  oil  penetrates  the  outer  end,  killing 
first  the  eggs  at  the  broad  and  thin  outer  end,  btit  its  action  is  graiiu- 
ally  exhausted  and  several  pairs  of  eggs  in  the  middle  of  the  sc^e  are 
often  left  alive.  It  is,  therefore,  imi)ossible,  in  a  single  application,  to 
destroy  every  scale  upon  an  orange  tree.  This  can,  however,  be  accom- 
plished by  making  two  or  three  applications  at  intervals  of  four  or  five 
weeks.  The  mother  insects  being  nearly  or  quite  all  killed  by  the  first 
treatment,  and  the  surviving  eggs  having  in  the  interval  all  hatched, 
a  second  application,  if  thorough,  will  clear  the  tree. 

The  great  difficulty  experienced  in  reaching  every  part  of  the  tree 
renders  it  absolutely  necessary  that  any  liquid  used  should  be  applied 
in  fine  spray  and  with  considerable  force.  An  ordinary  garden  syringe 
does  not  acomplish  this  and  can  never  be  used  satisfactorily  against 
Scale  insects. 

The  most  effective  instrument  known  to  me  is  the  Aquapult  force 
pump.  This  throws  a  constant  stream  of  moderately  fine  spray  with 
-iuch  force  that  the  fluid  is  driven  into  close  contact  with  the  bark,  and 
>n  jstriking  the  leaves  and  branches  is  dashed  into  fine  mist  which 
envelops  the  tree  and  wets  every  leaf.  The  tree  should  always  be 
•^prayed  from  each  of  four  sides,  and  rather  more  liquid  should  be  used 
Liian  seems  necessary  to  drench  every  portion. 

Although  I  have  thought  it  advisable  to  recommend  several  applica- 

lons,  a  single  very  thorough  spraying  with  a  good  force  pump  will,  in 

most  instances,  prove  entirely  effectusJ  in  clearing  the  tree,  since,  if  only 

^n  occasional  egg  or  coccid  escapes,  the  great  army  of  parasites  and 

'Jiemie«  will  be  almost  sure  to  complete  the  work. 
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As  has  been  already  said,  dilated  kerosene  does  no  ii\jnry  to  young 
growth  or  to  the  bark  of  the  orange  trees.  It  however  causes  the 
oMer  leaves  to  drop,  and  where  the  tiee  is  badly  infested  with  scale  or 
otherwise  out  of  condition  the  defoliation  is  sometimes  complete,  espe- 
(Mly  if  the  wash  is  applied  in  the  sun.  The  death  of  moribund  branches 
and  twigs  is  also  hastened.  Beyond  this  the  injury,  if  such  it  be  con- 
Bidered,  is  imx>erceptiblej  and  dormant  trees  are  invariably  stimulated 
to  push  out  new  growth  m  two  or  three  weeks  after  treatment. 

Even  in  midwinter,  if  the  weather  is  mild,  sprouts  will  show  them- 
selves  and  this  is  perhaps  the  only  objection  to  its  use  at  this  seasoUi 
for  it  10  clearly  not  desirable  to  start  the  buds  at  a  time  when  there  is 
danger  of  frost.  During  the  past  winter  (1881-'82)  I  have  experimented 
with  many  young  trees,  using  emulsions  containing  from  40  to  80  per 
oent  of  kerosene,  and  in  no  case  has  any  real  injury  resulted,  although 
some  trees  in  veiy  bad  condition  have  lost  a  portion  of  their  twigs  and 
smaller  branches  that  had  been  long  infested  with  scale  and  were  in  a 
dying  condition.  In  the  spring,  when  the  trees  are  in  full  growth  and 
eoverod  with  tender  sprouts,  they  may  be  sprayed  with  the  diluted 
emulaion  recommended  above,  without  danger  of  checking  their  growth* 

In  Table  1  are  given  the  results  of  seventeen  experiments  with  kero- 
sene infnilk  emufiions  of  varying  strength.  When  the  percentage  of 
oxxdds  killed  is  given  this  was  obtained  by  cutting  twigs,  leaves,  and 
pitions  of  infested  bark  from  all  parts  of  the  tree,  and  examining  mi- 
QOBOopicsdly  in  the  laboratoi^  large  numbers  of  the  scales  upon  &em. 
Uider  the  head  of  young  coccids  are  included  all  those  which  have 
idl-fi»nned  scales  but  have  not  begun  to  lay  eggs.  The  youngest 
bttk-lice,  or  those  which  have  not  yet  molted,  were  almost  invariably 
killed  and  are  not  included  in  the  enumeration. 

Ihe  percentage  of  young  coccids  killed  is  given  separately,  including 

Qader  this  head  all  ages  between  the  formation  of  the  permanent  scale 

and  the  apjpearance  of  eggs,  but  no  larv»  before  the  first  molt ;  the 

latter  were  in  nearly  every  case  all  killed.    Of  scales  which  contained 

fm  three  classes  were  examined,  and  the  percentage  of  each  obtained ; 

(1)  Scales  in  which  a  portion  only  of  the  eggs  were  destroyed ;  (2) 

Scales  in  which  all  the  eggs  were  killed ;  (3)  Scales  in  which  no  eggs 

were  killed. 

Purple  Scales  {Mytilaspis  citricola)  were  not  abundant  but  appear 

somewhat  less  reacUly  destroyed  than  Long  Scale*    All  the  ex- 

iments  were  made  upon  young  orange  trees  from  three  to  six  years 

An  Aquapult  pump  of  memum  size  was  used,  and  in  each  case 

les  were  sprayed  from  the  ground  and  on  four  sides.    Where  the 

I  more  than  eight  or  ten  feet  in  height,  the  upper  branches 

t  receive  the  spray  with  sufficient  force  and  show  in  some  cases 

I     percentage  of  bark-lice  destroyed  than  the  lower  portions  of 

9  tree.    For  full-grown  trees  a  larger  pump  is  needed  and  the 

IB  should  be  pl^ed  in  a  cart  or  otherwise  raised  above  the 

when  used. 

emulsions  used  were  made  as  follows : 

2.  Kerosene,  1  pint;  sour  cow's  milk,  2  fluid  ounces,  dashed  with 
d ;  2  drachms  of  powdered  chalk  was  first  added  to  the  milk|  and 
water  during  the  stirring, 
-feet  emulsion  not  readily  suspended  in  water. 
«K  jcL    osene,  1  quart;  solution  of  condensed  milk^  3  parts;  water, 
12  nuid  ounces, 
n  made  by  spraying  through  the  Aquapult  pump  and  back 
L    Stable,  and  readily  suspended  iu  water. 
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"No.  9.  Kerosene,  1  quart;  condensed  milk,  12  floid  ounces,  diluted 
with  water,  36  ounces ;  emulsified  with  the  Aquapult. 

Ko.  10.  Kerosene,  25.6  fluid  ounces ;  condensed  milk,  4.8  fluid  ounces ; 
water,  14.4  ounces ;  emulsified  with  pump. 

No.  11.  Kerosene,  2  quarts ;  condensed  milk,  12  fluid  ounces  (1  cao),^ 
water,  20  ounces ;  with  pump. 

No.  13.  Kerosene,  2  quarts,  4  fluid  ounces ;  condensed  milk,  12  fluid 
ounces ;  water,  24  ounces^  with  pump. 

Whale-oil  soap. — ^This  has  long  been  considered  one  of  the  best 
insecticides  known,  and  is  extensively  used  as  a  remedy  for  bark-lice. 
Experiments  show  that  very  strong  solutions  kill  the  coccids  but  have 
litde  or  no  effect  upon  their  eggs.  Solutions  of  one  pound  of  the 
soap  to  three  gallons  of  water  failed  to  kill  the  adult  bark-lice  or  their 
eggs,  and  did  not  destroy  all  the  young.  The  strongest  solution  used, 
one  pound  of  the  soap  to  one  gallon  of  water,  killed  all  tiie  coccids  and 
few  or  none  of  the  eggs. 

This  solution  solidifies  on  cooling,  and  must,  therefore,  be  applied  hot. 
The  effect  upon  the  trees  is  about  equal  to  that  of  effective  kerosene 
emulsions ;  badly  infested  trees  are  somewhat  defoliated,  but  new  growth 
and  vigorous  trees  are  not  apprecibly  affected.  As  the  eggs  are  not  kflled, 
severed  applications  at  intervals  of  four  to  six  weeks  will  be  lequired 
to  clear  a  tree  of  scale. 

Whale-oil  soap  is  sold  in  Eastern  Florida  at  10  to  12  cents  per  x)Ound. 
The  cost  of  an  effective  wash  is  therefore  much  greater  than  emulsions 
of  kerosene.  For  scrubbing  and  cleansing  the  trunks  of  orange  trees 
this  soap  may  be  recommended.  A  solution  of  1  pound  to  4  gallons 
will  probably  be  sufficiently  strong  for  this  purpose. 

In  Table  2  are  given  the  results  of  experiments  with  solutions  of  whale- 
oil  soap  applied  in  fine  spray  to  all  parts  of  the  trees  by  means  of  the 
Aquapult  pump.  The  solutions  were  all  applied  hot,  being  either  solid 
when  cool  or  too  thick  for  spraying  through  the  pump.. 

Oil  of  creosote. — ^The  crude  oU,  dissolved  in  strong  alkalies  or  solu- 
tions of  soap,  forms  a  very  effective  remedy  for  Scale  insect.  It  may 
also  be  emulsified  with  milk  in  the  same  manner  as  kerosene.  The 
undiluted  oil  is,  however,  exceedingly  iiyurious  to  vegetation,  and 
destroys  the  bark  of  orange  and  other  trees.  It  is,  in  fact^  a  more 
dangerous  substance  than  kerosene,  and  requires  to  be  used  with  great 
caution.  Solutions,  emulsions,  and  soaps  containing  it  should  be  very 
carefully  mixed,  in  order  that  no  globules  of  free  oil  may  be  allowed  to 
come  in  contact  with  the  bark  of  the  tree. 

Its  action  upon  the  Scale  insect  is  even  more  powerful  than  kerosene, 
but  it  does  not  destroy  as  large  a  percentage  of  the  eggs.  The 
effect  upon  the  coccids  is  not  immediate^  as  in  the  case  of  other  in- 
secticides, and  for  three  or  four  dayb  after  an  application  very  few  of 
the  insects  die.  At  the  end  of  a  week,  however,  the  bark-lice  are  found 
to  be  affected  and  continue  to  perish  in  increasing  numbers  for  a  week 
longer.  Even  after  the  lapse  of  three  weeks  the  destructive  action  of 
the  oil  is  still  appreciable.  These  facts  lead  me  to  suspect  that  the 
insects  are  killed,  in  part  at  least,  by  the  poisoning  of  the  sap  upon 
fhich  they  feed. 

The  visible  effect  upon  the  plant  appears  to  confirm  this  view.    Leaves 
upon  infested  trees  begin  to  drop  after  four  or  five  days,  and  the  defolia- 
tion reaches  a  maximum  during  the  second  week.    As  is  the  case  with 
v.erosene,  the  effect  upon  the  tree  depends  upon  its  condition  at  the 
ime  of  application ;  but  creosote  is  more  severe  in  its  action,  and  tiiere 
«  greater  loss  of  leaves  and  infested  branches.    With  care,  however, 
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tnapplicatioii  of  creosote  may  be  made  snfficieutly  strong  to  exterminate 
the  scale  i^thout  serious  injary  to  tlie  plant,  and,  as  new  or  vigorous 
growth  is  very  slightly  affected,  recovery  is  rapid. 

The  following  solution  of  crude  oil  of  creosote  will  be  found  nearly 
if  Dot  quite  as  effective  as  a  64  per  cent  kerosine  emiUsion,  and  may  be 
applied  without  danger  to  orange  trees.  Dilute  the  creosote  with  twice 
its  volume  of  soap  solution  (2  ounces  common  soap  to  1  pint  hot  water). 
Mix  thoroughly  untfl  all  the  oil  is  dissolved.  Aad,  before  using^  to  one 
part  of  the  above  solution  ntue  parts  water,  and  apply  in  as  fine  spray 
as  possible. 

The  most  effective  method  of  using  creosote  is  to  saponify  it  with  heavy 
oils  and  potash.  In  this  way  I  have  succeeded  in  obtaining  a  sohd  soap 
eontaining  about  12  per  cent.,  by  volume,  of  the  oil.  The  process  of 
making  the  soap  is,  however,  exceedingly  tedious  and  difiicult,  and  un- 
less proper  appliances  be  used  the  resulting  product  is  imperfect  and 
even  dangerous  to  use,  as  it  contains  a  large  amount  of  free  creosote. 
Manufobcturers  of  carbolic  soap  could  undoubtedly  supply  a  better  article 
aad  at  a  less  cost  than  the  consumer  could  make  for  himself. 

hi  Table  3  are  given  results  of  experiments  with  oil  of  creosote  in 
solution  and  combined  with  other  substances. 

In  experiment  Ko.  27,  9  fluid  ounces  of  creosote  was  appUed  to  a 
single  tree  about  five  years  old.  The  tree,  which  was  bailly  infested 
in&  Long  Scale,  and  had  many  branches  dead  or  dying,  was  severely 
iefdiated,  and  lost  some  moribund  branches,  but  recovered  in  six  weeks 
ttd  pushed  out  new  growth  in  midwinter. 

In  experiment  !No.  30  a  pint  measure  of  crumbled  creosote  soap  was 
apphed.  The  actual  amount  of  creosote  contained  in  this  soap  did  not 
ezeeed  2  fluid  ounces.  The  extermination  of  Long  Scale  was  complete. 
The  tree,  which  was  very  badly  infested  and  in  poor  condition,  was 
albost  completely  defoliated  and  lost  half  its  branches,  but  recovered 
veiy  rapidly  and  pushed  out  new  leaves  within  thirty  days.    (January 

hi  experiment  No.  "21  the  other  substances  added  to  the  creosote  so- 
lution increased  the  injury  to  the  foliage  of  the  tree  and  it  was  very 
severely  checked,  but  entirely  recovered  and  was  stimulated  to  vigor- 
ous growth  at  a  time  when  aU  surrounding  trees  were  dormant. 

In  the  remaining  experiments,  13, 14, 15,  and  12,  the  quantity  of  creo- 
sote used  was  not  sufficient  to  kill  the  Scale  Insects.    The  effect  upon 
tiie  trees  was  also  very  slight. 
Although  from  the  greater  danger  which  attends  its  use  and  its  less 
ive  action  upon  the  eggs,  creosote  cannot  be  preferred  to  kerosene 
I  remedy  for  scale,  orange  growers  will  bo  glad  to  find  in  it  a  specific 
certain  destructive  bark  fungi  which  are  often  mistaken  for 
And  are  very  frequently  associated  with  it.    One  of  these  fiingi 
r«y  widely  distributed  in  Eastern  Florida,  and  in  some  groves  affects 
1     Ith  and  endangers  the  life  of  every  tree.    It  appears  upon  the 
id  branches  as  little,  hard  excrescences,  of  gray  color,  some- 
retdng  at  the  end  and  disclosing  a  white,  cottony  interior,  from 
tney  are  often  confounded  with  a  coccid.  and  are  called  the 
f  hug,^    A  single  application  of  cresote  solution  will  usually  en- 
f         >y  the  mycelium  of  this  fungus  within  the  bark  and  cause 
f\n        ice  from  the  tree. 

I       rujfi  OP  CARBON. — In  Table  4  are  given  the  results  of  several 

DS  with  this  insecticide.    The  emulsion,  of  which  the  ingredients 

w  the  table,  was  formed  by  beating  together  tirith  a  spatula 
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the  carbon  and  lard  oil  and  then  adding  the  milk  and  water,  and  emul« 
fldfying  in  the  same  manner. 

The  trees  in  experiments  40  and  41  were  very  severely  checked,  al- 
though not  seriously  injured,  and  aQ  subsequently  recovered.  In  experi- 
ment 39  tiie  mixture  was  applied  during  a  rain,  and  was  entirely  wiUiout 
effect  upon  the  tree  or  scale. 

Further  experiment  is  needed  to  determine  whether  this  substance 
can  be  safdy  and  economically  used  as  a  remedy  for  scale.  Although 
a  pNOweifhl  insecticide,  the  danger  to  the  trees  and  the  cost  of  the  ma- 
t^als  detract  greatly  from  its  value.  It  is  also  exceedingly  volatile 
and  explosive,  and  is  to  some  extent  poisonous  to  man. 

Neal's  EXTERMINATOR. — ^This  preparation  has  been  used  to  a  limited 
extent  in  Putnam  County,  Florida,  and  is  superior  to  most  of  the  pro- 
prietary washes  in  the  market.  It  is  a  liquid,  soluble  in  water,  and  is 
applied  with  a  brush  or  in  spray.  It  soon  dries  when  exposed  to  the 
air,  and  forms  a  gum,  which  coats  the  tree  and  in  part  peels  off,  carrying 
with  it  many  of  the  old  dead  scales  and  some  living  ones.  When  applied 
in  sufficient  strength  it  Mils  most  of  the  coccids  but  does  not  destroy  the 
eggs.  It  checks  the  tree  rather  more  than  kerosene,  with  which  it  can- 
not be  compared  in  efficiency  or  cheapness.  The  preparation  is  inert 
and  harmless  to  man  and  acts  mechanically  by  covering  and  stifling  the 
bark-lice  or  by  removing  them  bodily  tmm  the  tree. 

Table  5  gives  the  resi3t  of  a  single  experiment  in  which  the  '*  exter- 
minator'' was  diluted  in  the  proportions  recommended  by  the  pro- 
prietor. In  other  trials,  with  stronger  solutions,  the  best  result  obtained 
was  80  per  cent,  of  the  young  coccids  killed,  and  trees  were  cleared  of 
scale  by  repeated  applications  at  intervals  of  several  weeks;  but  in  these 
cases  the  bark  was  hardened  and  the  growth  of  the  trees  somewhat 
checked. 

Lye. — ^Four  experiments  with  concentrated  potash  lye,  given  in  Table 
6,  sufficiently  illustrate  the  worthlessness  of  this  substance  as  a  remedy. 
In  the  strongest  solution  one  pound  of  solid  lye  to  a  gallon  and  a  half 
of  wat^,  all  applied  upon  a  single,  very  small  tree,  only  a  small  per- 
centage of  young  Long  Scales  were  killed ;  Chaff  Scales  did  not  ap- 
pear to  be  affect^,  and  eggs  or  adult  coccids  entirely  escaped.  The  tree 
was,  however,  seriously  injured,  and  lost  nearly  aU  its  leaves,  with  many 
of  the  smaller  branches. 

Solutions  of  one  pound  to  two,  two  and  a  half,  and  three  gallons  had 
no  appreciable  effect  upon  the  insects,  but  all  seriously  affected  the  foli- 
age and  even  the  bark  of  the  trees. 

Sulphuric  AOID. — A  single  experiment  with  sulphuric  acid,  4  fluid 
ounces  in  6  quarts  of  water,  applied  with  a  brush  as  far  as  possible  to 
all  parts  of  a  young  tree,  killed  nearly  all  the  Scale  insects,  and  very 
nearly  Mlled  the  tree.  The  bark  was  blackened  but  not  destroyed,  and 
nearly  all  the  leaves  dropped.    The  tree,  however,  slowly  recovered. 

Sulphate  of  iron. — ^This  substance  is  exceedingly  injurious  to  vege- 
tation, but  is,  nevertheless,  a  very  common  ingredient  of  patent  and 
Droprietaiy  remedies.    Its  presence  can  be  detected  by  the  inky-black 
>r  brown  stains  wMch  it  forms  in  the  substance  of  the  leaves  and  the 
ind  of  the  fruit. 

It  does  not  affect  the  Scale  insect  except  by  destroying  the  vegetable 
'tissues  from  which  it  gets  its  subsistence. 

Ammonia. — ^With  this  in  a  pure  state  no  experiments  have  been  made, 
)ut  to  its  presence  in  fermenting  urine  is  probably  due  the  insecticide 
3roperties  of  the  latter.  Applications  of  urine  have  often  been  recom- 
mended as  a  remedy  for  scale,  and  are  certainly  not  without  value,  but 
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if  allowed  to  stand  and  ferment,  and  especially  if  soot  or  other  absorb- 
ents  of  the  ammonia  are  mixed  with  it,  it  becomes  highly  injorioos  to 
vegetation,  and  if  applied  at  all  should  be  greatly  dilated.  A  mixture 
of  soot  and  fermented  urine  applied  undiluted  to  a  small  orange  tree 
effectually  cleared  it  of  scales  but  very  nearly  killed  the  tree. 

Very  many  substances  used  separately,  or  in  various  combinations, 
are  recommended  as  remedies  for  Scale  insect.  Among  the  number  I 
have  examined  with  more  or  less  care  the  following,  and  find  them  to  be 
of  doubtful  or  of  no  value :  sal-soda,  muriate  of  potash,  salt,  lime,  sul- 
phur, soot,  and  ashes. 

Many  otherwise  valueless  washes  and  applications  have  been  ren- 
dered partially  effective  by  the  addition  of  a  small  quantity  of  free 
kerosene.  The  result  in  all  such  cdses  has  been  a  very  unequal  distri- 
hation  of  the  oil,  some  portions  of  the  tree  receiving  a  dangerous  dose 
aod  other  portions  none  at  all.  It  seems  hardly  necessary  to  point  out 
the  aselessness  of  such  half-way  measures  in  combatting  a  pest  which 
the  most  i>erfect  remedy  is  powerless  to  eradicate  unless  applied  with 
tiioroaghness  and  care. 
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Note. — ^The  above  report  by  Mr.  Hubbard  is  a  snmmary  of  practical 
work  done  in  the  orange  insect  investigation  at  Crescent  City,  Florida, 
and  is  prepared  at  oar  request  in  advance  of  the  speciid  report  on  the 
snbject.    It  is  especially  valuable  because  of  the  thoreugh  experiments 
with  kerosene  which  it  embodies.    Not  that  they  are  final,  for  other 
satisfactory  methods  of  emulsifying  petroleum  have  been  obtained  by 
other  experimenters  and  give  promise  of  usefulness.    We  have  tor 
years  been  endeavoring  to  solve  the  question  of  the  safe  and  effective 
use  of  petroleum  on  plants  because  of  its  well-known  value  and  wide 
application  as  an  insecticide.    Emulsions  with  soapsuds  and  lye  had 
been  worked  at  some  years  ago  by  Professor  Taylor,  the  microscopist 
of  the  Department,  and  more  recently  they  have  been  made  by  several 
independent  experimenters  in  Florida,  but  particularly  by  Mr.  Joseph 
Voyle,  an  intelligent  correspondent  at  Gainesville,  who  uses  kerosene, 
soap,  and  fir-balsam  combined  at  a  high  temperature,  and  produces  a 
permanent  paste  which  he  calls  ''  murvite,^  readily  soluble  in  water. 
Kecent  experiments  made  at  our  request  by  Mr.  Clifford  Eichardson, 
assistant  chemist  of  the  Department,  with  ordinary  soap,  whale-oil  soap, 
and  both  light  and  heavy  oils,  also  show  that  20  parts  hard  soap,  10 
parts  water,  40  parts  kerosene,  and  one  part  balsam,  produce  the  most 
satisfactory  results.    The  substances  may  be  readily  mixed  into  a  per- 
manent paste  which  dilutes  ad  libitum  with  water,  forming  a  milk-like 
fluid  ui)on  which  a  slight  cream  in  time  rises,  but  which  is  always  easily 
rendei^  homogeneous  upon  slight  shaking.    Mr.  Hubbard's  experi- 
ments would  indicate,  however,  that  for  insecticide  purposes,  nothing 
equals  the  milk  emulsions  whicn  were  first  suggested  by  Professor  Bar- 
nard, during  our  work  on  the  Cotton  Worm  at  Selma,  Ala.,  in  1880^  and 
though  the  use  of  ordinary  emulsifying  agents,  as  various  mucila^ous 
substances  and  the  phosphates,  lactophosphates  and  hypophosphites  of 
lime  may  faciliiate  the  making  of  kerosene  emulsions,  we  have  not  yet 
IumI  them  sufficiently  tested  as  insecticides,  and  for  the  present  can  rec- 
ommend nothing  more  simple  and  at  the  same  time  more  available  to 
the  average  farmer  than  the  permanent  milk  emulsion  as  produced  by 
Mr.  Hubbard.— C.  V.  E. 

nf SECTS  AFFEGTIKQ  TEE  RICE  PLANT. 

During  the  past  two  years  a  correspondence  with  Colonel  Screven, 
Mr.  Thomas  Barnwell,  and  other  prominent  rice  planters  on  the  Sa- 
vannah Rfver  has  shown  that  the  rice  crop,  although  the  conditions  of 
Jt«  cultivation  would  seem  to  prevent  insect  multiplication,  is  neverthe- 
^  affected  to  a  considerable  degree  by  injurious  species. 

The  importance  of  the  crop  thus  affected  is  shown  by  the  following 
W)le  of  the  rice  production  of  the  United  States  in  1879,  taken  from 
•fl  extra  bulletin  of  the  Census  Office : 


Stotes. 


i^ 

gy 

^i^iiui' 

t^taL... 


Acres. 


1,579 

2,551 
34,973 
42,000 

3,501 

10,846 

78,388 

335 


Pounds. 


810,889 

1, 294, 677 

25, 360.  G87 

23,188,311 

1,718,951 

5,  609, 191 

62, 077,  515 

6'A  152 


174, 173  I    110, 131, 373 
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yield 
per  acre 
(pounds). 


514 
508 
725 
552 
491 
517 
664 
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632 
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In  Angoat,  1881,  we  sent  one  of  onr  assistants,  Mr.  L.  O.  Howard, 
to  Savannah  to  collect  and  study  such  insects  as  prove  iiynrious  to  rice, 
and  we  here  introdace  short  accounts  of  the  principal  species  observed. 
The  observations  were  mostly  made  at  "  Proctor^s,*^  a  large  plantation 
five  miles  below  Savannah  on  the  South  Carolina  side,  owned  by  Col- 
onel Screven,  and,  together  with  the  facets  elicited  by  correspondence, 
cover  about  all  that  is  known  respecting  the  insects  affecting  this  crop 
in  the  field ;  for,  although  something  is  known  of  the  insecto  affecting 
the  plant  in  the  East  Indies,  and  quite  recently  accounts  have  been 
published  abroad  of  the  great  injury  by  a  new  enemy  (Cecidomyia  aryzce; 
Wood-Mason)  there,  yet  little  has,  until  quite  recently,  been  known 
of  those  affecting  the  crop  in  this  country. 

THE  EICE  GEUB. 

{Chalepus  tracliypygus  Burm.) 
Order  Coleopteba;  family  SoARABiBSiDjB. 

[Plate  VI,  Fig.  5.] 

HABITS  AND  NATURAL  HISTORY. 

The  larvae  of  this  large  beetle,  quite  closely  related  to  the  Sugar-c^ne 
beetle  {Ligyrus  rtigicepSj  Lee.)  and  the  Sunflower  beetle  {L.  gibbosusj  De 
Geer),  and  working  in  much  the  same  manner,  have  done  considerable 
damage  in  certain  portions  of  the  rice  plantations.  Our  attention  was 
originally  called  to  this  insect  by  a  letter  from  Colonel  Screven,  which 
was  published  with  the  identification  in  the  American  JEntomohgist  (in, 
p.  2^,  1880).  Further  notes  were  published  in  the  American  UTaturalisty 
1881,  p.  148.  Mr.  Howard's  observations,  as  taken  from  his  report,  are 
as  foUows : 

At  the  back  of  Proctor's,  a  mile  or  more  from  the  river,  and  bordering  upon  the 
forest,  is  a  tract  of  land  which,  from  its  elevation,  it  is  impossible  to  overilow  properly 
and  sufficiently  to  make  a  good  crop  of  rice,  yet  it  is  planted  and  a  sm^Jl  crop  raised 
from  it.  On  walking  through  this  field  I  observed  that  in  patches  the  growth  was 
very  slight  and  the  clusters  were  dwarfed  and  yellow.  Pulling  up  a  clump  by  the 
roots  two  or  three  large  white  grubs  were  exposed  which  I  surmised  must  be  the  larva) 
of  the  Chalepue  spoken  of  in  the  American  Entomologist  A  search  of  an  honr  or  so  tamed 
up  hundreds  of  the  grubs  and  a  single  specimen  of  the  adult  beetle,  but  no  pupaa. 

This  field,  then,  was  evidently  tne  breeding-place  from  whence  came  tne  beetles 
which  iiiyured  the  yonng  rice  in  May  and  June.  The  fields  are  drained  for  planting 
in  March,  the  young  rice  grows  fast,  and  in  May  the  beetles  appear,  and,  working 
into  the  ground,  feed  npon  the  roots  of  the  plants.  When,  however,  jji  June,  the 
fields  are  noodecl  with  the  harvest- water  the  beetle  and  the  grub  (which  will  liave 
hatched  before  that  time)  are  drowned  out  and  do  no  more  harm  except  in  such  spots 
as  are  not  reached  by  the  water.  During  all  the  rest  of  the  year  the  insect  will  be 
found  in  all  probability  in  such  fields  as  the  one  mentioned. 

But  not  alone  from  such  chance  fields  as  this  are  the  plantations  supplied  in  early 
summer  with  the  beetles,  for  along  the  backs  of  the  plantations  and  along  the  banks 
between  ilelds  above  the  water-mark  grows  a  certain  quantity  of  volunteer  rice,  and 
upon  its  roots  the  beetles  and  their  larvsd  feed  unmolested  and  fly  out  in  spring  to 
stock  the  drained  fields. 

The  remedy  will  be  found  in  planting  such  fields  as  cannot  be  thoroughly  over- 
flowed at  will  for  a  ^ear  or  so  in  some  other  crop  than  rice,  and  in  cleaning  out  as 
thoroughly  as  jwssible  such  volunteer  rice  as  grows  above  the  water-mark.  The 
Chalepus  is  an  insect  which  a  little  care  will  render  innoxious.  I  was  unable  to  learn 
that  it  had  injured  upland  rice  in  the  back  country,  but  as  that  crop  increases  in  ini- 
portanoo  It  is  nighly  probable  that  it  will  be  heard  from,  and  there  it  will  be  almost 
impossible  to  fignt  it  saccessfally.    There  seems  to  be  bat  one  brood,  a  year. 
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The  beetles  from  the  larvae  sent  by  Mr.  Howard  issued  in  the  latter 
part  of  September  and  in  early  October. 

STRUCTURAL  AND  DESCRIPTIVE. 

The  genus  Ohalepus  belongs  to  tlie  tribe  Dynastini  of  the  Scarabjeid.i* 
PleyoTostictiy  in  which  subfamily  the  i)08terior  abdominal  spiracles  are 
placed  in  the  ventral  portion  of  the  abdomen.  Omitting  here  the  genus 
Phileums,  tlie  North  American  genera  of  this  tribe  form  two  divisions, 
the  first  containing  those  forms  in  which  the  head  or  thorax  are  armed 
in  both  sexes,  the  best-known  illustration  being  Dynastes  tityns.  Tlio 
second  division  includes  the  genera  with  unarmwi  head  and  prothorax. 
Hiere  are  only  two  of  these  genera  existing  in  our  fauna,  Cyclocephala 
and  Chalepus,  distinguished  from  each  other  by  the  form  of  the  mandi- 
bles, which  in  the  former  genus  are  narrow  and  scarcely  curved,  while 
in  Chalepus  they  are  broad^  rounded  externally,  and  curved.  There  are 
no  stridulating  organs  in  either  genus,  and  the  males  have  the  teiminal 
joint  of  anterior  tarsi  much  enlarged.  Both  genera  are  peculiar  to  the 
New  World,  being,  however,  best  represented  iii  South  America.  Of 
Cyclocephala  quite  a  number  of  species  occur  in  the  more  southern  por- 
tions of  the  United  States,  but  only  two  species  of  Chalepus  are  known 
from  North  America,  C'obsolefH^i,*  from  Southern  California,  and  the 
species  under  consideration,  which  occurs  from  New  York  southward 
and  westward  extending  to  Texas  and  Mexico.  It  appears  to  be  most 
frequent  in  Georgia,  Alabama,  and  Florida.  It  may  be  recognized  by 
ihe  following  characters : 

Average  length,  1G™°>.     Black,  Bbining;  antenDie,  mouth  parts  and  tarsi  piceons- 
led.    Clypeus,  flat,  truncate  in  firont,  finely  margined,  anteriorly  almost  smooth,  pos- 
teriorly finely  and  sparsely  punctulate;  head  entirely  unarmed,  sparsely  pnnctulate. 
Thorax  bisinnate  in  front,  truncate  at  base,  unarmed^  sparsely  and  irregularly  punc- 
Ute,  base  margined  only  near  the  angles.    Klytra,  oblong-oval,  a  little  shorter  in  the 
female;  a  single  suturaf  and  four  pairs  of  dorsal  striaj  composed  of  shaUow  approxi- 
mate punctures,  the  striie  themst^lv^es  hardlv  impressed ;  outer  pair  of  strise  less  reg- 
ulir  and  connected  with  the  third  pair  at  the  humeri ;  interstices  betweou  each  pair 
ofstrias  wide,  irregularly,  not  densely  punctulate,  interstices  between  the  individual 
«tri»  of  each  pair  narrow  and  smootjj ;  apex  of  elytra  i  rregularly ,  coarsely  and  rugosely 
punctate.     Beneath,  very  shining,  smooth ;  sides  of  mesostemum  and  of  abdomenpunc- 
Ute.    Anterior  tibi*  tridentate. 

The  larva  has  the  general  aspect  of  the  ordinarv'  White  Grab,  and 
may  be  recognized  with  the  assistance  of  our  figure.  We  append  a  de- 
scription for  the  benetit  of  Coleopteriste ; 

Ftll-arown  larva. — Length  when  crawling  about  31"^"  (about  an  inch  and  a  quar- 
^).    The  curve  of  the  body  is  not  very  pronounced.     Color  white,  although  most 

rimens  hav«  a  bluish  tingo  on  account  of  tho  black  earth  with  which  they  are  tilled, 
lart  two  joints  appearing  almost  black;  labrum  and  basal  two-thirds  of  lu  audi- 
oes reddish  brown;  a  spot  at  the  inner  bast*  of  mandibles,  and  the  apical  thinl  of 
**n<iibles,  black  ;  auteuuie  and  the  other  mouth  parts  and  legs  pale  brownish-yellow ; 
*piiata  orange;  a  poorly-delined  yellowish  spot  above  tho  tii-st  abdominal  stigmata; 
icorneouM  yellowish  riilge  fmm  the  fii*st  pair  of  legs  to  the  base  of  the  heiMl,  brown  at 
jlge.  iJotly  sparsely  clotbfd  uitli  hairs  and  with  a  transverse  row  of  bristles  on  each 
*tt>»l  ridge,  nuKit  marked  on  joints  2  to  6 ;  a  number  of  stitf  hairs  around  dorsal  mar- 
p  of  tuiJ  joint.  Ventral  surface  of  abdomen  beset  with  brown  bristles.  Antenna) 
fjointed,  with  a  pronounced  bulbus;  joints  1  and  2  long,  subenual  in  length;  joints 
'VKl4  snliequal  in  leuj^th  and  each  somewhat  more  than  hali  as  long  as  1 ;  joint  ^ 
•ith I  alight  prolongation  on  its  inner  side  at  tip;  maxillary  palpi  3«jointed,  joints 
•Jw<|U»I  in  length  ;  labial  palpi  small,  ^-jointed ;  mandibles  large  with  four  pro- 
••ttwd  teeth,  of  which  the  second  and  thitd  are  smallest  and  are  closely  united; 
••alliB  4-dentate.  Whole  surface  of  head  and  base  of  labrum  quite  closely  punctate 
J^  famished  with  sparse  yellowish  bristles ;  terminal  portion  of  labrum  and  the  man* 
■Was  not  punctate,  but  with  delicate,  sparse,  impressed  lines. 

*We  have  had  no  opportunity  to  examine  this  species,  which  was  described  by  Dx,. 
UGooto  in  the  PioceedingB  Ac.  Sc.,  FhilAd.,  1854,  p.  222. 

9Aa 


130  BEPOBT  OF  THE  COMMISSIONER  OF  AGBICULTUBB. 

THE  WATER  WEEVIL. 

(Lissorhoptrus  simplex  Say.) 
Order  Goleopteba  ;  family  OuBOULioiODJbi. 

[Plate  VI,  Fig.  4.] 

HABITS  AND  NATUBAL  HISTOBY. 

For  many  years  the  rice  planters  of  the  Savannah  have  been  familiar 
with  two  insects  which  they  have  called  "  the  maggot '^  and  the  "  Water 
Weevil,"  the  former  a  minute,  white,  rattier  slender,  legless  grab,  living 
at  the  roots  of  the  plant,  and  the  latter  a  small,  gray  weevil  feeding 
upon  the  leaves.  To  Col.  John  Screven  is  due  the  credit  for  the  first 
suggestion  of  the  identity  of.  these  two  insects — ^that  the  maggot  is  the 
larva  form  of  the  weevil, — and  we  quote  from  his  letter  which  we  pub- 
lished in  the  American  Naturalist  n.881,  p.  483),  in  connection  with  some 
remarks  of  our  own  on  the  scientinc  position  of  the  species: 

I  send  you  by  express  a-niimberof  "  Water  Weevils"  preserved  in  alcohol,  together 
with  some  specimens  of  the  young  rice  leaves  ou  which  they  were  found  feeding.  You 
will  observe  on  the  latter  the  method  of  the  insect  in  feeding,  and  will  find  no  diffi- 
culty in  concluding  th'at  when  in  ^sufficient  numbers,  as  is  sometimes  the  facl^  they 
may  do  much  damage  in  the  rice-fields. 

I  have  observed  with  great  interest  and  attention  your  allusion  to  this  insect  in  the 
general  not^s  from  the  American  Naturalist,  February,  1881.  But  it  has  saddenlv  oc- 
curred to  me  as  possible  that  these  ^' Water  Weevils"  are  the  perfect  insect  of  the 
''  maggot "  larVa  which  I  sent  you  last  summer.  Allow  me  to  suggest  some  reasons 
for  this  opinion. 

1.  Both  the  weevil  and  the  maggot  are  water  insects ;  both  seek  the  same  food, 
namely,  the  rice  plant,  differing,  however,  in  this,  that  the  one  feeds  on  the  leaf  and 
the  other  on  th^  root  of  the  plant. 

2.  They  differ  in  the  periods  of  existence,  the  weevil  appearingdn  April  and  May,  the 
maggot  in  the  summer  months;  but  this  may  account  merely  for  the  time  and  oiiroum- 
stances  necessary  to  incubation.  Among  the  specimens  sent  yon,  I  found  several  pairs 
in  what  appeared  to  be  the  act  of  copulation.  These  specimens  were  taken  yesterday, 
April  29,  many  of  them  in  the  very  spot  where  were  found  the  VMiggots  which  I  sent  you  hist 
summer.  My  first  note  of  the  latter  was  July  13,, and  allowing  one  week  for  the  ap- 
pearance of  the  weevil  after  the  fields  are  inundated  for  the  stretch  fiow,  the  latter 
would  be  found,  say,  April  17,  making  an  interval  of,«sav,  ninety  days  between  weevil 
and  maggoty  or  between  the  beetle  and  the  larva.  This  may  appear  an  over-loi 
period,  but  I  assume  that  water  is  necessary  to  the  generation  and  existence  of  tL^ 
insect.  Now,  the  '^  stretch  water  ^'  does  not  last  more  than  thirty  days.  At  the  expira- 
tion of  this  time  the  fields  are  dmined  and  kept  dry  for  at  least  thirty,  very  often  fo^ty, 
days,  and  I  presume  that  from  this  fact,  forbidding  incubating  during  this  period,  it 
would  not  commence  iitotil  the  harvest-flow  is  put  on  the  fields.  In  1880  this  flow  was 
applied,  say,  June  18.  The  maggot  was  found  July  13,  say,  .thirty  davs  after.  I  am 
quite  ignorant  of  the  periods  of  Insect  incubation,  but  it  appears  that  if  wat«r  is  neces- 
sary to  the  generation  and  existence  of  this  insect,  the  *^  maggot"  larva,  if  A*om  the 
Wat^r  Weevil,  will  hatch  within  thirty  days  after  the  harvest  water  is  applied  to  the 
field. 

3.  The  Water  Weevil  and  the  maggot  are  found  in  the  same  habitat,  and  both  dis- 
appear on  the  removal  of  the  water  in  which  they  live.  I  may  note  here  that  *the 
weevil  is  sluggish  in  its  habits,  is  easily  caught,  and  never  **  plays  'possum."  It  is  seen 
in  the  greatest  numbers  in  the  early  morning,  feeding  on  the  delicato  leaves  of  the 
plant,  and  seeks,  crawling  down  the  stem,  th«  cooler  recesses  under  water  aa  the  sun 
T;row8  warmer.     Many,  however,  feed  all  day. 

The  following  is  quoted  from  Mr.  Howard's  report: 

The  Water  Weevil  is  a  very  common  insect  in  the  rice-fields,  and  I  judge  from  my 

ibservations  that  only  when  it  exists  in  enormous  numbers  is  the  damage  appreciable. 

it  the  time  of  my  visit  the  larvae  in  all  stages  of  growth  were  very  abundant  at  the 

•^)0t8  of  the  rice,  while  the  adolfce  were  comgarati^y  rare.    Almoet  any  heihlthy-look* 
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ing  clump  of  rice  when  pulled  up  ehowied,  npon  careful  ezamination,  the  white  grabs 
at  the  roots.  They  are  rather  diffibalt  to  find  on  account  of  their  small  size,  and  fhe 
best  way  to  obtain  them  is  to  ca^fully  wash  away  the  dirt  from  the  roots  in  a  basin 
of  water.  Upon  fiudinj;  the  first  larva  I  carefhlly  examined  the  nearest  rootlets,  but 
eonld  find  no  marks  of  injury,  yet  the  grubs  undoubtedly  feed  upon  them.  Occar 
sionally  in  a  field  would  be  seen  a  clump  or  so,  or  even  a  patch,  which  had  a  yellow, 
lickly  appearance,  quite  characteristic,  and  dififering  from  the  '^  blast"  spoken  pf  later. 
Upon  the  root«  of  such  clumps  the  larv»  were  always  more  abundant.  I  have  counted 
twenty-three  upon  the  roots  of  a  single  seed  clump,  and  there  were  undoubtedly  some 
which  escaped  my  attention. 
This  larva  does  not  make  its  appearance  on  the  roots  until  the  harvest  water  is 
at  on.  I  saw  no  specimens  on  the  roots  of  rice  in  the  dry  field,  which  was  infested 
y  Chalepus.  Colonel  Screven,  who  has  studied  the  point  very  carefully,  is  of  the 
opinion  tuat  the  larva  is  dependent  for  its  existence  upon  the  water.  The  beetle  has 
gotten  its  common  name  oi  **Water  Weevil"  from  the  fact  that  it  is  found  only  when 
Uie  fields  are  overflowed. 

Hence,  Colou'^l  Screven  proposes,  in  case  of  extensive  damage  by  these  larvsB,  todrain 
the  fields  as  a  remedy.  That  this  would  prove  quite  satisfactory,  if  persisted  in  suffi- 
ciently, I  feel  satisfied,  both  from  a  comparison  of  the  overflowed  and  dry  fields,  and 
from  the  fact  that  the  spiracles  of  the  larv®  while  present  are  few  and  rudimentary ; 
hot  Jt  would  take  so  long  for  the  fields  to  dry  out  sufficiently  that  meantime  the  crops 
would  sufi'er  even  more,  perhaps,  tlxan  by  the  attacks  of  the  weevils.  It  may  also  be 
urged  acainst  this  proposed  remedy  that  this  insect  undoubtedly  breeds  upon  other 
water  plants  and  is  far  from  being'confined  to  rice;  hence,  even  if  the  larvae  were  efieot- 
uaUy  "  driven  out,"  the  fields  would  soon  again  become  populated  from  other  sources. 

No  pupse  were  fonnd  by  Mr.  Howard,  and  the  beetles  were  quite  rare 
in  the  fields  at  the  time  of  his  visit  (August  20),  and  were  difficult  td 
capture  when  found.  Their  favorite  station,  in  midday  at  least,  is  down 
in  the  sheath  of  the  leaves,  out  of  sight,  or  nearly  so.  Although  slug- 
gish they  drop  into  the  water  when  disturbed.  In  the  adult  state  they 
do  bat  Uttle  damage  unless  very  numerous.  Their  work  on  the  leaves 
is  usually  perceptible  as  a  brownish  x)atch  near  the  mid  rib.  The  leaf 
is  not  cut  entirely  through  by  them. 

Prom  the  irifortnation  at  hand  it  is  impossiblo  to  state  the  number  of 
broods.  According  to  Colonel  Screven's  letter,  the  beetles  were  very 
abundant  in  late  April  and  May,  and  presumably  disappear  later.  Mr. 
Howard,  the  third  week  in  August,  found  full-grown  larvae  and  a  few 
be^es,  so  that  there  was  abundant  time  for  the  production  of  another 
generation. 

The  species  is  extremely  common  in  all  parts  of  the  United  States 

Sist  of  the  dry  regions  of  the  west)  wherever  there  are  swampy  places, 
ere  the  beetles  may  be  found  at  all  seasons  of  the  year — in  the  warmer 
season  in  the  swamp,  in  winter  time  under  old  leaves  and  other  shelter 
in  drier  places  near  the  swamps.  The  beetle  is  just  as  much  at  home 
•  wider  water  as  out  of  it,  though  not  surrounded  by  an  air-bubble,  as  in 
Hydrophilidae,  Elmidfe,  Psepbenus,  and  others.  It  appears  probable 
ttit  it  carries  its  su^iply  of  air  between  abdomen  and  elytra,  the  slow 
ittpiration  peculiar  to  most  Ehynchophora  no  doubt  enabling  it  to  re- 
•^  for  a  long  time  in  its  watery  element  without  renewing  this  air 
Bipply.  It  evidently  feeds  on  a  great  variety  of  plants,  having  been 
•ctually  observed  to  feed  on  Sagittaria,  Scirpus,  Cyperus,  Nympheea, 
•8d  Kuphar,  besides  wild  and  cultivated  rice. 

The  shape  of  the  "maggot''  is  different  from  that  of  the  ordinary 

^     oUonid  larva,  and  it  resembles  much  more  the  larva  of  a  Oeram- 

or  "Long-horn  beetle." 

In      t,  from  its  shape,  we  originally  took  this  view  and  supposed  it 

oe  the  larva  of  Spalacopsis  suffusa*    The  pupa  we  have  not 

'  -iccies  haa  meanwhile  been  bred  by  Mr.  Hubbard  while  on  a  trip  qn  Indian 
rida^  from  the  stems  of  Chet^ppodxnm  anthelminticum  (Jerusalem  Oak),  whioh 
aliOy  AUMVOus  laryao  of  J2tj>popii«  lemnUoata, 
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STRUCTUBAL  AND  DESOBIPTIYE. 

The  genns  Lissorhoptms,  belonging  to  the  tribe  ErirMni^  is  at  once 
distinguished  from  the  nameroos  genera  composing  that  tribe  by  one 
character  not  otherwise  occnring  in  this  and  alli^  tribes  of  Corcn- 
lionidae,  viz.,  the  smooth  and  shining  antennal  club  which  is  annnlated 
only  at  the  outer  third.  The  deceptive  resemblance  we  find  so  often  in 
Bhynchophora  between  species  of  different,  and  often  widely  separated, 
genera  is  well  illustrated  in  our  species,  as  without  examining  uie  dis- 
tinguishing generic  features' it  is  hardly  to  be  distinguished  ftom  a  small 
BagotiSy  and  still  less  from  Onychylis  nigrvrosiris  Boh.  It  was  originally 
described  by  Say  (Curcul.,  20 ;  ed.,  Le  Conte,  L  p.  297)  as  Bagous  simplex. 
and  Dr.  Le  Conte  founded,  in  1876,  the  genus  Lisaorhdptrus  upon  this  and 
a  second  species,  the  Notiodes  apicuhitus  Gyllh.  Both  species  very 
closely  resemble  each  other,  the  only  differences — ^the  usually  larg^ 
size  of  apiculattis  and  the  transverse  lateral  impression  on  the  thorax  of 
simplex^  which  is  wanting  in  apiculaUis — ^being  hardly  of  specific  value. 

The  following  description  will  illustrate  tiie  general  appearance  of 
our  species,  though  as  already  stated  the  smootli  antennal  club  is  the 
most  important  character  for  the  distinction  of  the  species: 

LissoRHOFTRUB  SIMPLEX. — Jwi/i<70.— Average  length  firom  tip  of  thorax,  3^".  Ob- 
longroval,  covered  with  lar^e,  dirt-colored  scales,  but  usually  entirely  enveloped  in 
an  argiUa^ceons  coating,  which  renders  scales  and  scnlptnre  irrecognizable.  Rostmm 
stout,  as  long  as  head  and  thorax,  subcylindrical,  densely  rugosely  jmnotnlate,  neither 
sulcate  nor  carinate ;  head  densely  punotulate.  Thorax  as  long  as  wide,  constricted 
anteriorly,  lateral  lobes  well  developed,  sidAs  moderately  rounded,  base  truncate,  a 
finely  impressed  median  line,  surface  densely  mgosely  punctate,  sides  at  middle  with 
a  shallow  transverse  impression.  Elytra  much  wider  at  base  than  thorax  and  about 
twice  as  long;  humeri  oblique,  strongly  declivous  at  apex,  punctate-striate,  iutor- 
stioes  wide,  subconvex,  3d  and  5th  more  prominent  at  declivity  than  the  rest.  Pro- 
sternum  flattened,  transversely  impressed  m  front  of  coxae :  abdomen  coarsely  punc- 
tate. TibisB  somewhat  curved,  armed  with  a  strong  terminal  hook ;  tarsi  narrow,  third 
joint  not  emarginate ;  claws  slender,  approximate. 

Larva, — ^Length  when  full  grown,  7™™  (a  little  more  than  a  quarter  of  an  inch). 
Straight,  slen&r,  tapering  very  gradually  from  second  thoracic  joint  to  end  of  abdo- 
men ;  footless ;  on  the  dorsum  oieach  of  joints  5-10  is  a  pair  of  movable,  pale-brown- 
ish tiioms,  the  apical  ends  of  which  are  split  and  somewhat  resemble  true  claws. 
General  color  white;  mouth-parts  brown.  Head  rounded,  oonveX|  corneous;  upper 
surfaoe  smooth,  without  hairs:  Y-shaped  suture  distinct ;  anterior  iK>rder  sinuate  on 
each  side,  broadlv  arcuate  in  the  middle.  Ocelli  two  on  each  side^  the  first  near  the 
anterior  border  of  the  head,  behindthe  insertion  of  the  mandibles,  oonsisting  appar- 
entlv  of  a  group  of  three  minute  pigment  cells  beneath  the  surface  of  the  neiM,  at 
the  base  or  a  bristle ;  the  second  a  snort  distance  behind  and  above  the  first,  consist- 
ing of  a  very  minute  single  pigment  cell.  Antenme  scarcely  visible  as  minute  tuber- 
cles upon  the  anterior  border  of  the  head  near  the  angles  of  the  clypens.  Clypeus 
separated  from  the  front  by  an  impressed  line,  transverse,  narrowed  anteriorly, 
broadly  emarginate  at  apex.  Labrum  short  transverse,  bearing  bristles  in  front.  Man- 
dibles broadly  triangular,  obscurely  bideutate,  molar  surface  concave,  not  prominent. 
Maxills  prominent,  broadly  trian^lar,  moderately  thickened,  with  two  or  three 
bristies  on  the  under  surface ;  terminating  in  a  two-jointed  palpus  and  a  short  tri- 
angular connate  lobe ;  the  first  joint  of  the  palpus  as  broad  as  long,  termini  joint 
cylindrical,  elongate,  projecting  beyond  the  mandibles ;  the  lobe  bearing  inside  five 
'yr  six  curved  spines.  Labium  consisting  of  a  very  large  triangular  mentum  and  a 
jordiform  palpi gerous  piece.  Labial  palpi  divergent,  the  basal  Joint  tuberculous,  the 
terminal  joint  elongate,  conical.  No  dlBtinct  ligula  is  visible  between  the  ^uAy- 
(Separated  labial  palpi. 

Thoracic  joints  transverse ;  the  first  longer,  truncat^,  conical^  the  second  and  thbd 
equal  In  length  to  the  following  abdominal  joints,  and  slightly  exceeding  them  In 
vv'idth.  The  first  8  abdominal  segments  subeqnal  in  length,  gradually  decreasing  in 
width  posteriorly,  the  second  to  the  seventh  bearing  aboye  a  transverse  oval  promi- 
nence, each  surmounted  by  a  pair  of  short  spines  curving  forward ;  the  terminal  ninth 
-figment  short.,  obtnselj  conical,  without  anal  prominence. 

A  single  pair  of  spiracles  only  is  discernible ;  these  are  placed  upon  the  sides  of  the 
prothoracic  joint  just  above  the  lateral  prominence. 

'^^e  sides  of  the  body  present  a  double  line  of  prominences,  beginning  upon  the 
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fintthoraeio  joint  as  a  single  longitudinal  fold,  whiohy^npon  the  nine  following  joints, 
diTidee  longitadinally  into  an  upper  and  lower  fold^  i^ng  into  tubercles  upon  each 
jdot.  The  "upper  row  of  tubercle  decrease  and  the  lower  row  increase  in  prominence 
from  the  antextor  to  the  posterior  segments;  the  two  terminal  segments  have  each  a 
ifogle  lateral  /ola. 

liie  body  of  the  yellowish-White  larva  is  cylindrical,  somewhat  thickened  anteriorly, 
and  ciiryea  backward  in  the  form  of  a  letter  J,  without  visible  hairs  or  trace  of  pro- 
len.    The  hcMMi  is  capable  of  being  retracted  into  the  pix>thoracic  Joint. 

rosonptions  'of  Curoulionid  larv»  are  few  in  number,  and  a  comparison  of  this  with 
its  neareet  relatiTes  is  not  at  present  possible.  Except  in  its  peculiar  cur^atnre^^the 
roveiBe  of  that  seen  in  most  BJiynchophorous  larvie,  it  does  not  .probablv.denriate 
widely  from  the  jiormal  type.  Jnronuthe  larvsB  of  Baridiusvestitus  Schpnh.  (Candtee, 
Histoire  dee  Metamorphoses  de  quelques  (Jol^p tares' Exotiques,  p.  48,- pi.  iV}  fig*  3) 
the  lacF*  of  Lissorhoptms  differs  notably  in  tbe/orm  of  tbe  mentum,  tiie  absence  of 
abdominar'spiraolee,  the  presence  of  ocelli,  the  distinct  T-sutnre  of  the  head,  and  the 
doaal  leouTTed  spines. 

THE  EIOE  STALK  BOEER. 

{CMlo  oryzdeellusy  N.  Sp.) 

Order  Lepidopteba;  family  CwCLO^nDM. 

[Plate  Vn,  Pig,  IJ 

HABITS  AND  NATUBAL  HISTOBY. 

This  BX>ecieSy  the  larva  of  which  was  foand  boring  rice  stalks  last 
somnier,  is  now  pabHcly  mentioned  for  the  first  time.  The  moth  is 
handsome  and  is  generically  allied  to  the  species  which  in  the  larva 
state  similarly  infests  the  stalks  of  sugar  cane  and  com. 

Mr.  Howard,  in  the  report  of  his  observations  at  Savannah,  wdtes  as 
fdlows  of  this  insect: 

I  noticed  while  passing  through  the  rice  fields  that  many  of  the  rice  heads  were  dead 

and  whit-e.     I  learned  Uiat  this  appearance  was  known  as  ^' white  blast^^^and  that 

the  popular  explanation  of  its  cause  was  '' poison  of  the  soil.''    Such  an  explknation, 

however^  woold  not  account  for^the  dying  of  oneBtalk  in  a  oanch,  as  was  almost  iifyari- 

abl^  the  oaae,  bo  I  immediately  suspected  insect  work.    I  examined  several  of  the 

hlaiited  hc^a  without  finding  any  satij^lactory  oanse,  ^e  head  seeming  dead  from  the 

haee  of  the  grain  cluster,  but  below  th|it  point  the  stalk  appearing  sound.    I  soon, 

howairer,  found  a  stalk  where  at  the  first  joint  below  the  head,  concealed  by  the 

•Iwsath  oi  the  leaf  and  inside  the  stalk,  was  working  a  very  minute  Lepidopterons 

V1L.  whitish  in  color  and  striped  longitudinally,  with  two  subdorsal  stnpee  of  red- 

<     ^        wn.    Soon  after  I  ftrtind  other  larger  larvce  of  the  same  species  lower  down 

w       .  otalk,  and  at  last  reached  a  spot  at  the  intersebtion  of  two  ditches,  where  I 

^su  fall-grown  larvse  an  inch  long,  quite  at  the  basox)f  the  stalk,  and  also  one  or  two 

jHB        v.nnpe.    In  these  cases  the  stalk  appeared  dead  qaite  to  the  roets^all  the  leaves 

^       ^  I     iwn  and  withered.    I  was  told  at  first  that  this  bofer  was  quite  x^ew  to  the 

;t     ,  and  I  therefore  studied  it  with  a  great'deal  of  interest ;  late^  however.  I 

"i^A^ormed  that  it  had  been  observed  before.    lu  perhaps  one-fifth  of  the  fltalks 

dd  with  the  blast  fliis  larva,  either  la<;ge  or  small,  w&s  fonnd.    I  never  found  pore 

I  one  fuU  grown  individual  in  a  stalk,  bat  frequently  found  from  one  to  six  or 

.t  yoofig  onee.    AU  sections  of  the  stalk  seemed  Equally  liable  to  be  infested^  the 

Qer  larvss  being  usually  found  nearer  the  head  where^tlie  stalk  is  smaller,  while 

:er  individuals  from  necessity  were  found  lower  down. 

M&rva,  as  it  increases  in  size,  does  not,  however,  continue  its  burrow  down  the 

of  tbe  stalk  to  roomier  Quarters,  a^  it  might  easily  do,  but  apnarehtly,  whenlihe 

«.  ./acomes  too  small  for  it  at  any  one  point,  it  bores  its  way  out Througha^ircular 

and  erawls  down  the  outside  of  the  stalk  to  a  lower  point  and  enters  again.    The 

if  exit  and  entrance  are  usually  hidden,  except  at  the  very  base  of  the  stalky  by 

ing  base  of  a  leaf,  the  larva  being  obliged  apparently  to  work  its  way  into 

Jy-fitting  crevice  in  order  to  get  sufficient  pui'ciiase  to  bbrethrongh  tile  hard 

■«*-^        little  enough  for  the  larva  to  feed  upon  in  the  stalk,  and  it  only  eats 
J       he  ataUt cavity .    I  have  seen  a  larva  passing  from  one  stalk  to  another, 
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though  I  donbt  whether  it  is  customary  for  a  single  larva  to  destroy  more  than  one 
stalk  in  the  coarse  of  its  growth. 

When  a  larva  is  rea<ly  to  transform  (it  is  then  at  the  base  of  the  stalk)  it  continues 
its  hole  of  entrance  throngh  the  inclosing  leaves,  making  it  at  the  same  time  larger. 
It'then  returns  to  a  higher  position  in  the  stalk  (from  one  to  two  inches  above  the 
aperture)  and  transforms  without  reversing  its  position,  and  with  its  head  away  from 
the  opening.  The  duration  of  the  pupa  state  is  not  more  than  5  or  6  days.  Ko  obser- 
vations have  yet  been  made  on  the  eggs,  but  they  are  probably  laid  on  the  upper  leaves 
close  to  the  ststlk. 

There  is  no  evidence  of  an  earlier  brood  in  the  cultivated  fields,  as 
every  burrow  examined  contained  either  lai*v8B,  pupsB,  or  fresh  pupa 
skins  at  tbe  time  that  harvest  had  already  commenced.  In  the  volun- 
teer rice,  however,  another  brood  is  probably  developed. 

The  duration  or  the  pupa  state  varied  in  our  vivaiia  from  seven  to 
twelve  days,  and  the  moths  issued  from  August  20  to  September  6. 
The  moth  is  of  a  very  pale-yellowish  or  straw-yellow  color,  with  golden 
cilia  to  the  front  ^ings,  a  few  golden  scales  scattered  over  the  disk,  and 
a  series  of  seven  black  dots  on  the  hind  margin.  It  has  an  average  ex- 
panse of  a  trifle  more  than  an  inch  (27°^™). 

ENEMIES. 

Dipterous  larvae  were  found  destroying  a  pupa  inside  the  stalk,  and  in 
a  single  instance  there  has  been  bred  from  them  Phora  aletice  Comstock, 
a  fly  whose  larvre  were  supposed  to  be  parasitic,  but  which  seem  to  be 
more  scavengers  than  parasites. 

PREVENTIVE  MEASUBES. 

The  borer,  in  the  fields  Mr.  Howard  examined,  occurred  in  about  one- 
fifdi  of  the  blasted  stalks.  It  was  sufiiciently  abundant,  in  fact,  to 
make  its  destruction  a  matter  of  some  importance.  The  later  brood,  if 
there  is  one,  must  take  to  the  volunteer  lice  around  the  edges  of  the 
fields,  or  to  the  large  grasses  growing  upon  the  embankments,  though 
none  were  found  in  such.  It  is  the  custom,  some  time  during  the  winter, 
to  bum  the  stubble  over  the  entire  plantation.  Great  care  is  how- 
ever taken  not  to  allow  the  fire  to  reach  the  trash  near  or  upon  the 
embankments,  as  the  soil  of  which  these  are  made  is  of  such  a  character 
as  to  burn  readily,  and  their  bulk  would  be  greatly  reduced  by  such  a 
burning.  Instead,  then,  of  burning  the  weeds  and  volunteer  rice  along 
these  banks  they  are  simply  cut.  It  is  prpbably  here  that  the  insect 
hibeuiates,  either  as  larva  or  pupa,  and  it  will  be  necessary  to  cut  most 
carefully  the  wild  rice  and  grass  close  to  the  ground  and  carry  it  to 
some  safe  place  where  it  can  be  thoroughly  burned. 

STRUCTUIIAL  AND  DESCRIPTIVE. 

We  have  had  some  difficulty  in  deciding  as  to  the  true  specific  deter- 
mination of  this  insect,  chiefly  because  of  a  close  general  resemblance 
"vhich  it  must  possess  to  other  species.  Mr.  Grote,  when  we  showed  him 
i,  ^ecitnen  last  autumn  in  New  York,  thought  it  might  possibly  be  his 
^hiU)  cramhidoideSy  while  Professor  Femald  determined  it  from  a  specimen 
i^hich  we  sent  him  as  Diphryx  prolatella  Grote,*  stating  at  the  time  that 
le  might  be  wrong,  but  that,  having  seen  Mr.  Grote's  type,  he  consid- 
ered our  insect  identical  with  it  so  far  as  he  could  trust  his  recollection. 
The  specific  description  of  D.  prolatella  certainly  does^gree  very  closely 

•N.  Am.  MothS;  BtilL  U.  S.  Geol.  Survey;  VI,  No.  2,  p.  273. 
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with  the  species  we  are  considering,  which  has  also  the  mucronate 
dypens  of  J^iphryx,  but  in  order  to  refer  our  insect  to  D.  prolateUa  we  must 
assume  that  Mr.  Grote  erected  his  new  genus,  Diphryx,  on  a  mutilated 
specimen  which  had  lost  its  .maxillary  and  part  of  its  labial  palpi,  for 
the  genus  is  founded  on  short  labial  papi  which  hardly  exceed  the  face, 
and  the  absence  of  maxillary  palpi — characters  decidedly  exceptional 
and  remarkable  in  the  family.  In  order  to  settle  the  matter,  therefore, 
we  again  referred,  through  Mr.  Henry  Edwards,  a  perfect  specimen  to 
Mr.  Grote,  who  upon  this  second  more  careful  examination  decides  that 
it  is  neither  of  the  species  mentioned  but  an  undescribed  species  of  Chilo. 
It  is  in  fact,  as  we  have  always  frtt,  congeneric  with  the  larger  sugar-cane 
and  com  borers  treated  of  in-  the  last  annual  report  of  the  Entomologist 
(pages  240-245)  under  the  generic  name  Biatrcea. 

The  characters  of  the  genus  Chilo  of  Ziucken-Sommer,  are  given  by 
Heinemann  as  "Male  antennae  but  little  longer  than  those  of  female. 
Palpi  long,  projected  horizontally,  compressed.  The  hind  midrib  of 
hind  wings  with  h)ng  hairs.  Abdomen  of  female  without  terminal  tuft^ 
Zeller,  more  recently,*  adds  to  the  few  charaeters  of  the  genus,  the  long 
abdiMnen,  especially  of  the  female,  which  extends  much  beyond  the  inner 
angle  of  the  hind  wings;  he  also  mentions  the  acute  apex  of  primaries, 
the  p9int  being,  however,  not  specially  separated  from  the  hind  border. 
Accepting  Mr.  Grote's  decision,  since  we  have  no  opportunity  of  etom- 
ining  tie  tyi)e  of  his  IHphryx^j  we  would  characterize  our  Eice  borer  as 
follows: 

CmiX)  ORYZJEELLUS  n.  sp. — Imago, — Expanse,  22-32™™.    Male,  general  color  pale 

ochreoTis.    Labial  palpi  qoite  bnilhy  and  slightly  broadening  at  tip,  horizontal  or 

•lightly  deproflsed,  neaj^ly  as  long  as  head  and  thorax  to9e4;her,  -with  uomerous  black 

■cs3e8  and  nairs  intermixed  with  the  paler  ones;  maxillary  palpi  c^uito  prominent  and 

with  but  a  few  dark  scales.    Primaries  rather  darker  than  secondaries,  due  to  scattered 

fermginoos  and  dusky  scales  between  t)ie  veins,  most  persisteut  in  a^  oblique  line 

from  apex  to  just  beneath  and  within  the  disc ;  many  of  these  scales  have  a  golden 

instep  and  a  mofe  or  less  distinct  series  of  such  scales  form  a  narrow,  sub  terminal 

line,  roonded  and  curving  away  fi-om  the  apex ;  aeries  of  sovon  black  points  along 

the  posterior  margin ;  the  fringes  pale  golden.     Under  surface  pale,  dmgy-yeUow, 

with  the  seven  marginal  dots  of  primaries  well  indicated,  and  a  few  dusky  dots  showing 

on  hind  margin  of  secondaries.    Female  differs  ^m  being  somewhat  larger,  in  having 

the  abd«men,  the  hind  wings  above,  and  the  whole  under  surface  silvery-white.    The 

primaries  have  less  brown  about  them  and  the  labial  palpi,  though  equally  long,  are 

leai  boshy,  and  compressed  so  as  to'be  more  pointed. 

Described  firom  four  males  and  six  females'bred  from  rice  culms. 

lorro. — Average  lencth,  23™™.    Diameter  a  little  over  3™™ ;  abdominal  joints  1-7 

•qutl  in  size,  the  secona  and  third  thoracic  joints  slightly  broader.    Head  dark  brown, 

polished,  famished  with  a  few  stiff,  brownish  hairs.     Cervical  shield  light  brown, 

median  line  still  paler,  front  margin  whitish ;  a  blackish  triangular  spot  widening 

towards  the  lateral  margin  each  side  of  medio-doraal  line.   Color  of  body  pale  yellowish- 

^le,  slightly  transparent,  marked  with  four  rather  indistinct,  pale,  purplish  stripes, 

•(which  those  bordering  the  stigmata  are  scarcely  half  as  broad  as  the  others.    The 

liiiferous  spots  are  large,  oval,  pale-yellowish,  and  polished.     Stigmata  small,  trans- 

^oiely  oval,  brown,  the  last  pair  twice  as  large  as  the  others.     Anal  plate  yellow, 

fUahed,  fumisled  with  a  row  of  tliree  hairs  upon  each  side  and  two  near  middle; 
i«  marked  with  a  few  bro>vnijh  spots.     Legs  yellow. 

i^pa. — Length,  17™™.  Color,  yellowisln-brown;  head,  thorax,  wing-sheaths,  and 
tti|(!Data  somewhat  darker  j  eyc-s  black.  Head  bent  forward,  its  front  somewhat 
ponited.  Thorax  with  very  hne  transverse  stria?.  Abdominal  joints  5-7  armed  dorsally 
•^  their  anterior  margin  with  numerous  very  nunute  brownish  thorns;  all  joints 
^  extremely  fine  granulations.  Stigmata  projecting.  Tip  of  last  joint  rounded, 
^  t  longitudinal  lateral  Impression ;  expanded  dorsally  into  two  flhttened  projec- 
^'■ii,  each  bein^  divided  into  twabroad  teeth. 

*Hone  Soc.  Ent.  Rossi  csb,  XVL 

tlilfr.  Grote's  types  are  in  London  he^may  be  mistaken  even  in^is  final  opinion,  and 
^cavblees  manner  in  which  iie  has  often  made  other  genera  renders  it  quite  possible 
%t  fljjpjjrjfii  is  A-myih,  foanded  on  an  imperfect  specimen  as  above  indicated. 
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WHITE  BLAST. 

While  it  is  possible  that  the  disease  known  to  rice  planters  as  ^^  white 
blast  ^  may  haVe  no  connection  with  injuries  by  insects,  still  it  seems 
necessary  to  give  it  some  little  consideration  here,  as  it  may  prove  that 
insects  play  a  nlost  important  part  in  relation  to  it,  We.quote,  there- 
fore, from  a  letter  from  Colonel  Screven: 

It  is  not  uncommon  to  see  a  very  few^  perhaps  as  few  as  a  half  dozen,  heads  shoot 
out  white  or  blasted  in  an  area  of  150  feet  sqnare  (a  rice-lield  half  acre),  especially 
near  the  water-gates,  where  the  growth  is  commonly  most  luxuriant.  Planters  have 
long  known  that  this  is  caused  by  a  small  white  worm^  which  bores  into  the  staUc  be- 
low the  head.  After  shooting  out  white  these  heads  turn  gray  from  exposure  to  the 
weather.  Usually  the  damage  from  this  cause  is  too  trilling  to  call  for  more  than  pass- 
ing attention;  but  on  my  place  the  damage  was  so  extensive  as  to  demand  careful 
attention. 

At  first  I  was  strongly  inclined  to  the  opinion  that,  while  insects  might  unite  with 
them,  that  deleterious  elements  in  the  soil  were  the  main  cause  of  the  blast.  It  was 
evident  that  in  many,  ind'eed  in  most,  instances,  the  blast  was  most  oonspicnous  in 
spots  where  the  soil  was  chained  with  salts  and  whore  the  plants  showed  want  ff 
growth  and  evidences  of  defective  or  morbid  nutrition,  ButT'evidently  the'bla^  oonTd 
not  be  ascribed  to  bad  soil,  because  all  the  heads  and  stalks  were  not  affected  alike^in 
the  same  spot,  or  when  generated  from  the  same'  individual  seed.    One  seed  commonly 

Produces  several,  sometimes  twosoore  heads.  All  of  these  heads  form  on  stalks  fed 
y  roots  penetrating  the  same  soil.  If  liki»  produces  like,  or  like  causes  produce  like 
results,  all  the  heads  from  one  and  the  same  seed,  fed  from  the  same  soil,  would  suffer 
alike  if  the  character  of*the  nutriment  were  the  question.  But  very  commonly^ two 
or  three  of  a  few  heads  in  groups  fn>m  the  same  indivi^nal  seed,  all  conditioned  iden- 
tically the  same  as  to  soil,  were  blasted,  while  the  rest  were  perfect  or  nearly  so.  Again, 
the  blast  occurred  also  in  spots  where  the  growth  of  rice  was  excellent  and  the  soil 
known  to  be  good,  as  at  the  angles  of  iutersectiii)^  ditches  where  draixiage  ^ould  be 
best.  Hence  the  blast  exhibited  a  want  of  uniformity  for  which  soil  poisott  or  defective 
soil  would  not  account. 

As  a  general  fact  the  blast  occurre<l  in  fields  generally  shot  out,  say  July  25,  after 
the  harvest- water  had  been  applied,  say  fortv  days,  so  subjecting  the  fields  to  the  same 
conditions  in  regard  to  watering  and  kina  of  water  (at  all  times  drinkable  by  the 
laborers)  and  for  the  same  length  of  time. 

In  the  fields  just  alluded  to  the  blast  was  confined  to  the  margins  between  Che  main 
ditches  and  tlie  embankments,  extending  sof^etimes  to  the  outer  edges  of  the  main 
ditches,  and  occasionally  a  little  along  the  edges  of  the  quarter  drains.  But  it  was 
marked  and  comparatively  extensivQ  in  two  instances  fti  the  angles  of  fields.  I  cannot 
say  that  in  these  exceptions  the  condition  of  the  soil  would  warrant  blast  more  exten- 
sive in  other  parts  of  the  same  fields,  apparently  in  the  same  condition. 

As  rcjgards  the  appearance  of  blast  upon  the  margin,  it  may  be  mentioned  that  fixe 
is  carerally  avoided  on  my  place  on  the  embankments,  in  consequence  ot  the  combust- 
ible nature  of  the  soil  of  which  they  are  constructed,  and  that  the  stubble  was  very 
imperfectlv  burned, lost  winter  on  account  of  iits  wetness,  especially  in  the  lowest  part 
of  the  fields  and  margins  where  the  blast  showed  most.  But  as  a  general  thing,  with 
the  exception  to  be  stated,  the  blast  seemed  to  be  associated  with  brackish  and  the 
least-drained  soil.  WHiether  such  spots  are  most  attractive  to  insects,  or  their  ova  sur- 
vive there  for  lack  of  the  effects  of  fire  iA  attempting  to  bum  stubble  and  brush,  I  know 
not.  But  what  will  explain  the  difference  between  two  adjoining  fields,  alike  bsacJkish 
n  location  and  soil — bf)th  capable  of  being  flowed  with  salt  water — the  one  generally 
•itfocted  by  blast,  the  other  scarcely  at  allT 

The  first-  of  these  fields  was  plauted  in  April,  the  other  in  May,  a  month  later.  The 
^owth  In  both  was  luxuriant,  but  the  heads ^trst  shot  in  the  former  were  blast^  gen- 
"-ally  over  the  field. 

The  heads  subsequently  shot  were  large  and  healthy.  Here  agafin  we  find,  on  a 
arge  scale,  the  same  want  of  uniformity  of  effect  whicn  is  lo^cUlly  and  naturally  to 
•e  expected  from  uniformity  of  soil. 

It  was  a  general  fact  that  when  the  blast  was  found  the  maggot  was  also  present: 
)ut  the  maggot  was  found  to  be  absolutely  harmless  in  my  back  sq^iares;  where  the  soil 
.«  praty  and  weak  and  where  the  blast,  comparatively  rare,  was  found  elclusivoly  on 
♦he  uwT^iu.    Here,  also,  the  weevil  was  found. 

I  am  safe,  I  think,  in  theopmion  that  as  far  as  my  observationgoes  on  my  place  the 
oLost  would  not  be  caused  by  ocean  salts  or  these  salts  convertOT.  In  the  hiast  from 
*hia  '*aime  the  head  docs  not  shoot  out  white  but  with  black  spots  on  the  husk,  the 
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leif  red  at  the  ends  and  spotted  black,  and  drying  up  afterwards,  the  gri^s  taming 
finally  black  and  remaining  empty,  or,  if  tilling,  with  soft,  dusky  grain  of  little  yalae. 
Kur  \ii  tbcse  cases  are  insect  damages  necessarily  found,  either  from  borer  or  from 
incisions. 

I  cMinot  recall  any  other  circumstances  of  value,  while  I  am  thoroughly  aware  that 
the  case  must  be  one  of  dispute,  liut  my  conclusions  are  that  the  blast  under  diacoA- 
uoD,  on  Tuy  place,  was  in  the  main  produced  by  a  plurality  of  insects — ^by  the  borer , 
vhith  penetrated  the  stalk  and  killed  the  head  aa  a  rule  outright,  by  its  fly  or  other 
inMct,  which  fed  on  the  pollen  of  the  flowers,  or  out  and  fed  on  the  huBka  and  their 
priioary  contents.    To  these  we  may  add  the  fungus. 

Mr.  Howard  treats  the  "white  blast ^  in  his  report  as  follows: 

The  blast  not  caused  by  the  borer  presented  a  very  similar  appearance,  with  the  ex- 
ception that  the  heads  alone  were  aflected,  the  stalks  below  the  ndads  remaining  green 
iiiid  compai^tively  healthy.  That  it  is  due  to  no  local  peculiarity  of  the  soil  is  snown 
by  the  fact  that  often  but  one  stalk  in  a  clump  bf ars  a  blighted  nead,  the  remaining 
stalkii' being  green  and  bearing  normal  heads.  The  ^een  head  first  turns  yenowish 
and  then  dead  white,  the  distal  endof  each  grain  having  a  brownish  spot.  Later  the 
head  turns  black,  possibly  ffom  a  fungus  growth  upon  the  sheaths  of  the  seed.  I  spent 
a  ereat  deal  of  time  in  examining  such  heiulB  and  their  supporting  stalks  for  evidences 
of  insect  work,  and  althpugh  I  found  quite  a  number  either  on  the  head  or  in  the  leaf- 
itbeaUi  belotr,  none  were  sufliciently  abundant,  in  my  estimation,  to  have  caust^d  the 
damage. 

U]>on  nearly  all  of  the  blasted  headjs,  where  the  grain  had  wholly  or  partially  formed, 
•ome  of  the  lower  gratns  upon  the  head  had  been  gnawed  by  some  insect  which  had 
been  small  enough  to  enter  the  sheath.  The  only  insect  which  I  found  which  seemed 
ea|iab1^  of  doing  such  damage  was  Scijmnus  fratenitts  Lee.  I  suspect  this  upeeibs  of 
bemg  the  author  of  the  mlscnief,  although  I  am  not  certain.  It  was  quite  common 
anpn  the  heads,  and  I  found  a  specimen  in  a  single  instance  insule  the  sheath  of  one 
o^^e  injured  grains.  I  believe  thi»  species  has  not  yet  been  found  to  bo  herbivorous, 
anahence  I  hesitate  to  enter  a  formaraccusation. 

Upon  the  stalk  below  the  head  were  fastened' in  several  instances  small,  brown  Dip- 
terous pnparia.  These  were  sent  to  the  Department,  but  beyond  a  Proctotropid  par- 
asite of  the  genus  Casmoooma  nothing  has  been  reared  from  tuem. 

A  number  of  specimens  of  a  Gamasid  mite  were  also  found  upon  the  heads.  Upon 
the  stalk  below  the  head,  where  it  is  inclosed  by  the  leaiVwere  found  several  long, 
owed,  greenish  eggs,  which  were  sent  to  the  Department,  and  from  which  have  issuea 
a  species  of  Otxkeltmum.* 

Uolonel  Screven  described  very  accurately  one  of  these  "green  gnwshoppers,"  which, 
hesaldy  did -much  damage  to  the  rice  two  seasons  ago  by  eating  the  leaves.  This  is 
possibly  the  same  species. 

Some  unknown  crimson  eggs  were  also  found  in  a  similar  location  on  bla-ntod  rice. 

A  species  of  TJirips  was  found  in  one  or  two  instances  on  the  stalk  below  the  head. 

The  common  Chinch-bug  (JBlissus  letiSopteriis)  wan  also  found  upon  the  bldsted  heads 
in  several  cases. 

From  the  above  observations  it  would  seem  that  the  blast  is  the  after 
effect  of  some  insect  injury  earlier  in  the  season,  although  no  traces  of 
citensive  work  either  upon  stalks  or  heads  was  to  be  seen.  It  may  be 
the  puncture  of  some  plant-l)ug — possibly  of  the  Chinch-bug — arresting 
tte  nourishment  af  the  head  and  predisposing  it  to  the  attacks  6f  "some 
fimgns  growth,  though  no  fungus  was  detected  othex  than  black  patches 
on  the  husks  of  the  grain,  which  were  evidently  a  result  rather  than  a 
OQBe  of  the  disease. 

It  is  possible,  also,  that  the  work  of  the  Water-weevil  earlier  in  the 
KasoD,  when  it  abounds,  ma^  have  some  influence  in  causing  the  blast. 
The  subject  is  one  which  should  be  studied  the  whole  season  through  in 
<rter  to  arrive  at  satisfactory  results. 

lie  plan  already  suggested  in  treating  of  the  borer,  viz.,  of  carefully 
ttflecting  and  burning  the  trash  of  the  embankments,  would  of  course 
pt)Teeflrective  in  destroying  many  of  these  other  insects,  and  in  so  doing 
^ght  have  a  beneficial  effect  upon  the  blast. 

*  Apparently  the  Orchelhnum  gldberrimum, — :C.  V.  K. 
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OTHER  INSECTS  rN=arUEIOUS  TO  GEOWIKG  RIOB. 

To  the  insects  already  treated  we  may  add  a  few  which  are  foand  in 
the  rice-fields,  and  one  or  two  of  which  may  occasionally  do  some  in- 
jury. Prominent  among  these  is  the  common  "Grass  Worm^  of  the 
South  (Laphygma  frugiperda  Sm.  and  Abb.,  see  Plate  VII,  Pigs.  4,  5). 
When  the  inject  has  become  exceptionally  numerous  for  some  reason  or 
other,  the  moths  of  the  first  or  second  generation  fly  out  over  the  rice- 
fields  and  lay  their  eggs  on  the  growing  stalks.  The  worms  hatching  rag 
the  plants  badly,  and,  when  in  great  numbers,  eat  them  to  the  ground. 
Li  1881^  after  the  rice  had  gotten  a  good  start*  in  May,  the  worms  ap- 
peared m  force  upon  the  plantation  of  Mr.  William  Barnwell,  the  first 
plantation  above  ''Proctor's,''  and  did  considerable  damage  before  the 
first  or  second  week  in  June,  at  which  time  they  went  into  fhe  .ground 
to  transform.  Here  they  were  imprisoned  and  destroyed  by  the  harvest 
flooding.  The  iiyuries  of  the  Grass  Worm  to^iace  need  never  be  feared, 
as  the  fields  can  be  overflowed  almost  at  will,  and  if  necessary  the  negroes 
can  be  sent  through  the  fields  to  brush  the  worms  from  the  stalks  and 
leaves  into  the  water. 

The  figure  on  Plate  YII  of  the  Grass  Worm  and  three  varieties  of 
the  moths  are  from  our  eighth  Missouri  Eeport.  It  is  a  very  common  in- 
sect in  the  vicinity  of  Savannah.  At  the  time  of  Mr.  Howard's  visit  a 
later  brood  was  doing  great  damage  to  certain  truck  farmB  a  few  miles 
no^th  of  the  city,  eating  the  grass,  cabbage,  strawberry,  and  bean  plants. 
The  most  remarkable  evidences  of  cannibalistn  were  noticed  at  the  fiaxm 
of  Mr.  John  Schley,  the  older  worms  destroying  the  younger  ones  by 
hundreds,  and  when  pleitty  of  other  food  was  at  hand. 

During  August  and  later  the  paths  ai^d  embankments  aroimd  the 
rice-fields  are  almost  covered  by  the  "lubber 'grasshopj)er''*(£owatea 
microptera)  and  an  interesting  black  variety  of  the  female.  The  num- 
bers in  which  this  species  occurred  were  enormous,  yet  they  seemed  to 
do  little  damage  to  the  rice. 

The  large  obscure  Acridiura  (A,  ohscurum)  was  very  common  in  the 
fields,  and  other  smaller  species  of  Acrididf©  were  occasionally  seen. 

The  most  common  Heteroptera  were  Metnpodim  femoratm  Fabr., 
Oebalus  pugnax  (Fabr.),  and  Leptoglossus  phyllopm  {lAxm.). 


nrSJECTS  AFFECTING  CORN  OB  MAIZE. 

THE  COR^^  BILL-BUG. 

{Splienoplwrus  rohustus  Horn.) 

Order  Coleoptera;  family  OuROULiONiD-a. 

[Plate  Vin,  Fig.  2.] 

HABITS  AND  NATURAL  HISTORY. 

For  many  years  several  species  of  the  genus  Spbenophorus  have  dam- 
iged  the  corn  crop  in  various  piw'ts  of  the  United  tState*,  more  particu- 
larly at  the  South,  where  they  are  all  kao\^  as  "Bill-bugs."    Glover, 
'n  his  1854  report,  spoke  of  their  injury  in  South  Carolina,  Atlabama,^ 
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and  Arkansas,  aod  figured,  bnt  did  not  determine,  the  species.  Walsh, 
in  1867  {Pracficnl  Entomologist^  II,  117),  describes  a  species  injuring 
com  in  New  York  as  iS.  zecc^  but  which  subsequently  proved  to  be  S. 
ml]ft%li»  of  UMer.  8,  simlptiUs  also  occurs  in  tiie  South  and  West,  and 
is  common  in  Illinois  and  Missouri.  It  has  also  been  received  at  the 
Department  of  Agriculture  from  Florida  and  Alabama,  8.  robuitus  from 
South  Carolina,  and  S.parvulus^  from  Missouri,  all  as  injuring  com. 

A  short  account  was  given  in  the  Department  report  for  1880  of  /SjpAe- 
wiipkorua  robustus  (called  8.  periinax  by  our  predecessor)  from  accounts 
given  by  S.  M.  Kobertson,  of  Dadeville,  Tkllapooaa  County,  Alabama, 
and  of  8.  sculptilisj  received  from  South  Carobna.  In  1881,  rather  alarm- 
mg  rei>orts  being  received  from  parts  of  South  Carolina  concerning  the 
dmage  done  by  "  Bill-bugs,''  we  sent  an  assistant  (Mr.  Howard)  to  inves- 
tigate the  injury.  The  larval  habits  of  all  the  abovcrmentioned  species 
of  Sphenophorus  have  heretofore  been  unknown.  Walsh  surmised  fhat 
8.  sculptilis  would  be  found  to  breed  in  decaying  driftwood  washed  by 
water,  the  adults^migrating  U)  neighborhig  cornfields,  and  some  subse- 
qoent  facts  that  had  come  to  our  Imowledge^ lent  weight  to  his  hyx>othe- 
sis  so  far  as  this  particular  species  is  concerned. 

Be&re  proceeding  further  it  may  be  well  to  state  that  the  damage 
done  by  all  these  species  is  principally  in  early  spring,  as  the  young 
com  appears  above  the  ground.  Stationing  themselves  at  or  near  the 
Burfaoe  of  the  ground  the  beetles  puncture  the  stalk  and  suck  the  sap, 
either  killing  the  com  of  the  hiU  outright  or  dwarfing  it  so  as  to  severely 
iiyore  it  The  leaves  that  shoot  out  later  are  badly  ragged  by  these 
punctures.  Walsh's  correspondent  stated  that  the  crop  of  many  fields 
in  Onondaga  County,  Kew  York,  was  completely  destroyed,  and  Mr. 
Bobertson,  as  quoted  in  last  year's  report,  stated  that  8.  rolmstvs  was 
Teiy  destructive  on  the  swamp-lauds  near  the  Tallapoosa  Biver,  killing 
the  corn  as  late  as  August. 

The  following  account  is  from  Mr.  Howard's  report  of  observations : 

The  species  found  near  Columbia,  S.  C.,  is  S,  rohuatus.  In  the  plantations  along  the 
bottom-lands  of  the  Con^aroe  River  much  damage  is  done  by  the  adult  beetle  every 
y«*r,  And  the  com  not  inlrt'ouently  has  to  be  replanted  several  times  as  the  earlier 
pUntings  are  destroyed.  The  beetles  are  first  noticed  in  the  spring  after  the  com  is 
^U  op.  Stationing  themselves  at  the  base  of  the  stalk,  and  also  burrowing  under 
the  Burfmce  of  the  oartiU  slightly,  they  pierce  the  stalk  and  kill  many  plants  outright, 
others  liTing  to  grow  up  stunted  and  dwarfed. 

With  S,  sculvtilia,  in  spite  of  the  damage  it  has  done,  the  earlier  stages  remain 
pihioini,  Walsh  surmising  that  xthe  larva  brec<ls  on  rotten  wood,  so  situated  that 
it  is  continually  washed  by  water.  With  this  statement  in  my  mind  1  was  prepared 
to  doubt  the  statement  of  Mr.  W.  P.  Spigener,  of  Columbia,  who  informed  me  that 
the  "grab  form  of  the  bill-Bug''  was  to  bo  found  in  the  corn,  but  a  couple  of  hours  in 
the  field  convinced  me  that  he  was  right,  my  previous  idea  having  been  that  he  had 
Jjtaken  the  larva  of  Chilo  saccharalis  for  the  weevil  grub.  I  searched  a  field  on  Mr. 
Owner's  plantation,  which  was  said  to  be  the  worst  point  in  the  whole  neighborhood 
wbiigB,  for  some  time  before  finding  a  trace  of  the  beetle  in  ajiy  stage,  but  at  last,  in 
Mefonhed  stalk,  I  found  in  a  large  burrow,  about  at  the  surface  of  the  ground^  a 
^Il-grown  larva.  After  I  had  learned  to  reeojgnize  the  peculiar  appearance  of  the  m- 
*>ted  stalks  I  was  enabled  to  collect  the  larv'ie  quite  rapidly. 

They  were  present  at  this  date  (August  20)  in  all  stages  of  larval  development,  bnt 
Wttore  abundantly  as  iull-growu  larvaau  A  few  were  pr<^8erved  in  alcohol  and  the 
^'■Minder  forwarded  alive  to  the  Dex>artment,  bnt  all  died  on  the  way.  Two  pupie 
^£oand  at  the  same  time;  one  was  preserved  in  alcohol  and  the  other  forwarded 
■the  Department.  Xh©  beetle  issued  on  the  way,  and  from  this  specimen  we  have 
•tt  ible  to  determine  the  species.  From  an  examination  of  a  large  number  of  injured 
^flait  seems  evident  that  the  egg  is  laid  in  the  stalk  just  at  tiie  surface  of  the  ground, 
Mffibly  and  occasionally  a  littlo  below,  "{he  young  larvfc,  hatching,  work  usually 
J^iwara,  and  may  bo  found  at  aln^o^t  any  age  in  that  part  of  the  stalk  from  which 
^Kooli  are  given  oat.  A  few  specimens  were  found  Which  had  worked  upward  for 
iftv  iiicbeB  mto  tlie  first  section  of  the  stalk  above  the  ground,  but  these  were  all 
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very  large  iudividaaLs,  and  I  conclude. that  tlie  larva  only  bores  into  the  stalk  proper 
aft^T  having  consumed  all  available  pitii  below  ground. 

The  pupiB  w<»re  both  found  in  cavities  opposite  t^e  first  suckers,  surrounded  by  ex- 
crement compactly:! pressed' so. OS  to  form  a  ibyt  of  cell. 

Wherever  the  larva  had  reached  its  Aill  si^,  the  pith  of  the  stalk  was  found  com- 
pletely eat-en  out  for  atF/least*  five  inches.  Below  ground  even  the  hard,  external 
portions  of  the  stalk  were  eaten  through,  and  in  one  instance  everything  except  ttito 
xoot|ets  had  ^sapx>eare^j  and  the  stalk  had  fallen  to  the  ground. 

In  a  great  majority  of  instances  but  a  single  larva  was  found  in  a  stalk,  but  a  few 
oases  were  found  where  twcrlarvse  were  at  work.  In  no  cae^  had  an  ear  filled  on  a 
stalk  bored  oy  this  larva.  The  stalk  was  often  stunted  and  twisted,  and  the  lower 
leaves  were  invariably  brown  and  wifhercd. 

In  the  field  which  Mr.  Howard  visited,  not  more  than  6  or  10  j^ev  cent, 
of  the  stalks  had  been  damaged.  The  principal  injury  was  done  early 
in  the  spring,  and  the  hills  then  killed  had  been  replanted. 

PREF^NTIYE  MEASURES. 

From  the  present  state  of  our  knowledge  and  from  the  fact  that  the  bee- 
tles issue  in  the  fall,  it  seems  probable  that  the  insect  hibema^^aado  ^e 
other  CurculionidS,  in  the  beetle  state  and  in  the  stalk.  Both  Mr.  Spig- 
ener  and  Ms  son,  intelligeiit  m^n  and  good  observers,  state  this  to*be  the 
case.^  The  remedy,  then,  of  cutting  stalks  in  fall  or  early  winter  and  of 
plowing  up  the  stubble  and  burning  it  is  very  obwous. 

In  the  lowlands  where  the  Bill-bug  abounds,  the  Lepidopterous  borers 
are  unknown,  so  that  there  will  he  no  necessity  for  burning  more  ^han 
the  stubble,  which  should,  however,  be  cut  high,  at  least  6  inches  above 
ground,  to  insure  the  destrnctioh  of  all. 

Mr.  Spigener  turns  his  ]X)ultry  into  the  corn-field  in  spring,  but  c»n- 
siders  this  a  rather  dangerous  proceeding,  on  account  of  the  "remark- 
able  grip^  of  fhe  Bill-bug^*  he  has  seen  Siem  cause  chickens  great  dis- 
tress by  gripping  the  throat  as  they  attempt  to  swallow  them. 

Hie  testimooy  of  Mr.  Spigener  just  given,  relative  to  the  hibematioir 
of  the  adult}  beetles  in  the  stalks,  is  corroborated  by  the  experience  ol 
Mr.  S.  M.  libbertson,  as  reported  to  the  department.  'This  gentleman 
statM  that  rfpon  examining  the  stalks  during  the  winter  time  fuUy  50  per 
cent,  of  the  stalks  were  fotijid  to  contain  the  beetles  in  the  t^ip-root,  alive 
and  healthy,  notwithstanding  the  extreme  severity  of  £he  winter.  In 
one  field,  which  was  completely  under  water  for  six  days  during  January, 
they  were  found  to  be  as  abundant  and  apparently  as  healthy  as  in 
tiiose  fields  which  remained  above  water.  With  regard  to  remedies, 
whfle  the  beetles  are  actually  at  wt>rk  in  the  spring  upon  the  young 
com,  the  dusting  with  some  arsenical  poison,  such  as  Paris  green  or  Lon- 
don purple,  mixed  with  some  diluent  in  the  proportions  we  have  so  often 
indicated,  would  probably  be  effective  in  destroying  many  beetles  while 
in  the  act  of  gnawing  their  way  into  the  stalks. 

With  regard  to  preventives,  a  most  perfect  one  will  be  found  as 
.ilready  indicated  in  pulling  up  and  burning  the  stubble  during  the 
vinter,  or  preferably  as  early  as  possible  after  harvest  With  refer- 
^nce  to  this  remedy  Glover  says:  "A  very  perceptible  decrease  of  the 
Bill-bug  has  been  observed  where  the  practice  orbuming  the  roots  ha« 
oeen  followed,  and,  if  persevered  in,  might  nearly  eradicate  them  in  the 
:jourse  of  a  few  years.'' 

STRUCTURAL.  AND  DESCRIPTIVE. 

The  distinguishing  generic  characters  of  Splienopliot'us  may  be  briefly 
^iven  as  follows:  Side' pieces  of  metastemum  ratlier  narrow j  epiiaiera 
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oC  mesosteruom  externally  truncate  (not  acute) ;  front  coxsb  narrowly 
separated.  l3y*the  prosternmn;  third  joint  of  the  hind  tarsi  either  gbi- 
brcHWor  only  .pubescent  at  the  sides.  A  peculiar  external  appearance 
will  render  the  genus  at  once  recognizable  to  the  experienced  eye^  whfle 
Uie  numerons  species  are  veiy  difficult  to  distinguish.  The  form  of  the 
1ibi»  and  tarsi  and  the  vestitnre  of  the  latter  have  furnished  excellent 
characters  to  divide  the  genus  into  natural  groups.  That  to  which  our 
8pe<ae8  belongs  is  characterized  as  follows:  l^bi®  all  rounded  (not 
tnmcate)  at  outer  apical  angle ;  third  joint  of  hind  tarsi  conical  (not 
broadly  dilated) ;  third  joint  of  anterior  and  middle  tarsi  feebly  dilated 
and  spongy  pubescent  at  the  sides.*  Of  the  five  species  constituting 
this  group,  two  are  easily  known  by  the  third  elytral  interval  strongly 
elevated  at  basal  third;  the  third  species  (8.  costipennis  Horn)  has  the 
elytnd  intervals  alternately  subcostiform  in  their  entire  length,  and 
the  thoracic  smooth  lines  parallel  and  equal.  The  two  remaining  species, 
8,  pertinax  Oliv.  and  robustus  Horn,  are  so  closely  allied  that  Dr.  Horn 
himself^vln  describing  the  latter  species,  says:t  "It  is  with  considerable 
diffidence  that  I  venture  to  name  the  present  form."  8. pertinax  is  much 
more  common  than  rohustus^  and  has  long  since  been  known  as  greatly 
injurious  to  com,  though  its  earlier  states  have  never  been  describeil. 
The  differences  between  the  two  are  very  slight  indeed,  and  hardly  en- 
tided  to  specific  value;  in  pertinax  the  median  thoracic  vitta  is^more 
suddenly  dilated  and  more  narrowed  toward  the  base,  the  elytral  inter- 
vals feebly  alternating  in  width  and  convexity,  while  in  robtistus  they  are 
equal. 

Omitting  characters  of  minor  importance,  and  those  peculiar  to  the 
group  (already  mentioned  above),  we  would  give  the  following  short 
diagnosis  of  our  species : 

Sfbknophori^s  robustus. — Imago. — Bla^k,  moderately  shining  beneath,  upper  sor- 
Uce  cov^fed  with  oohreous  siibserioeous  exudation  (which,  however,  is  very  easfly 
nibbed  off,  the  beetle  then  appearing  of  a  dirty-black  color) ;  ■  thorax  with  three  feeble, 
mootb,  longitudinal  vitti©  of  unequal  width,  the  intermediate  one  feebly  dilated  at 
middle  and  attaining  the  base  with  ;ts  broader  posterior  end;  elytra  finely  striate,  the 
intcrrals  flat^  subeqaal,  not  alternating  in  wfdth  and  conyezity. 

Larva. — Length  12"°™;  color,  dingy  white;  head  chestnut-brown,  with  four«vitt» 
of  Baler  color,  two  upon  the  occiput,  converging  towards  the  base,  a^d  one  along 
wch  lateral' margin;  trophi  very  dark,  clypeus  paJer;  body  fusiform,  strongly  Qurved, 
swelling  ventrally  from  the  third  abdominal  joint  posteriorly,  slightly  recurved  and 
ronndea  at  anal  extremity.  Head  large,  oblong,  obtusely, angulate  at  base,  sinnately 
ntrrowed  anteriorly ;  frontal  margin  witb  a  shallow  emargi&tion  between  t^e  man- 
dibles; upper  surface  with  a  median  channel,  the  occipital  portion  deeply  incised,  wi^h 
nuMd  edges,  continning  as  a  shallow  impressed  ILde  to  the  middle  of  the  frY>nt;  on 
titber  side  an  engraved  Line,  oommencing  upon  the  vertex,  becoming  deeper  ailer 
fw«ing  the  branches  of  the  Y-snture,  and  terminating  at  the  frontal  margin  in  a 
(viatle-bearin^  depression ;  fi-out  with  fonr  additional  bristle-bearing  depressions;  sides 
ttd  vertex  with  several  long  bristles  arising  in  depressions;  antenme  rudimentary, 
oeenpying  minute  pits  on  the  frontal  margin  at  the  middle  of  the  base  of  mandibles; 
•wlh*  single  pair,  visible  only  as  translucent  spots  upon  the  anterior  face  of  the 
tbickenwi  frontal  piargin,  outside  of  and  closely  contiguous  to  the  antennie  frt>m  which 
thij?  ire  separated  by  the  branches  of  the  Y-suture,  a  few  pigment  cells  obscurely 
w>le  b«n^th  the  surface ;  clypeus  free,  transverse,  trapezoidal,  with  faint  impressions 
^glhe  base  and  at  the  sides;  labrum  small,  elliptical,  beariug  spines  and  bHstles, 
ftfnrrow  each  dlde  of  the  middle,  forming  three  ridgen,  so  that  the  organ,  when  de- 
'wtefl,  appears  three-lobed;  mandibles  stout,  triangular,  unarmed,  with  an  obsolete 
JoBgitndiiial  furroV  on  the  outer  face;  maxilla)  stout,  canlinal  piece  transverse,  basal 
pMtt  elongate,  bearing  a  palpus  of  two  short  joints,  and  a  small  rounded  lobe,  fumiShed 

*For,the  classification  and  systematic  arrangement  of  Sphenophorus  and  its  species 
*•  rrfcr  the  reader  to  the  followingnapers:  Dr.  George  H.  Horn,  Contributiims  to  a 
UmMge  of  the  CvrcuUonida;  of  the  Xf.  S.  (Proc.  Amor.  Philos.  Soc,  1873,  pp.  407-420J, 
iii  Dr.  J.X.  Le  Conte  iii  J^  Bhynchophora  of  America  north  of  Mexico  {l.^  Vol.  Xv, 
SB%p.33D.) 
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at  tip  with  a  bmsli  of  spiny  hairs,  the  lobe  concealed  %  the  labium ;  labitun  ootisisting 
of  a  large  triangular  mentiim,  excavate  beneath,  and  a  hastate  palpiger,  with  a  deep 
median  channel;  labial  palpi  divergent,  separated  by  the  li^ula,  of  two  joints  sube^nal 
in  length ;  ligula  represent^  by  a  prominent  rounded  lobe,  densely  ciliate  on  the  ander 
surface.  Thoracic  joints  sepc^rated  above  by  transverse  foldB ;  the  first  wider,  covered 
above  by  a  transverse,  thinly  chitinous  plate;  the  two  foUowijtig  similar  to  the  abdom- 
inal joints ;  abdominal  joints  forming  on  the  dorsum  narrow  transverse  folds,  separated 
by  two  wider  folds,  the  anterior  fold  attaining  the  ventral  surface,  the  second  fold 
confined  to  the  dorsum,  eighth  and  ninth  abdominal  joints  longer,  excavate  above, 
without  domal  folds;  beneath,  thcfirst  threcjoints  contracted,  tne  succeeding  joints 
enlarged,  the  terminal  joint  broadly  rounded,  with  anal  opening  upon  a  fold  at  its 
base;  sides  of  each  joint  presenting  numerous  longitudinal  folds;  stigmata  very  large, 
nine  pairs;  the  first  on  the  anterio£.margin  of  the  proihorax,  low  down  upon  the  sides: 
the  remainder  upon  the  sides  of  the  first  eight  abdominal  joints,  above  the  lateral 
prominences,  beginning  upon  the  first  joint  at  the  middle  of  the  side  and  gradually 
risin^^  a  dorsal  position  uf>on  the  eighth  joint;  thoracic  and  last  abdominal  pairs 
laree,  ov^;  the  intermediate  pairs  smaller,  elliptical ;  all  with  chitinous  margins  of 
da]%-browu  color.  The  noticeable  features  of  this  larva  are  its  cephalic  vittas,  and 
conspicuous  spiracles. 

The  larva  of  the  closely  allied  RhodobcBnus  IZ-punetatus  HI.  (undeecribed)  has  a  more 
slender  form ;  the  anal  se^ent  is  protuberant,  armed  with  two  blunt  terminal  spines; 
the  head  is  broadly  rounded,  not  vittate,  mandibles  bidentate,  ligula  emarginate,  not 
ciliate ;  the  ocelli  occupy  tlie«  same  relative  positions  upon  the  front  margin  as  in 
Sphen<mhorn8,  but  are  larger,  convex,  leuticular,  with  pigment  spots  plainly  visible 
beneatn.  In  all  other  respects  the  twalarvsB  a^ree  very  plosely^  even  to  the  folds  of 
the  body-joints  and  position  of  occipital  depressions  and  bristles. 

Th^  larva  of  Rhynchophorus  Zimmermanni  I^abr.  TCanddze,  Hist,  des  M^tam.  de  q. 
Col6opt.  Exot.,  p.  51,  PI.  IV,  Fig.  1)  agrees  in  general  form  of  body  and  trophi,  but  the 
mentum  is  quadrangular,  the  labrunt  distinctly  trilobed,  and  the  abdominal  spiracles 
wanting.    (See  Horn: — ^Trans.  Am.  Ent.  Soc.  VII,  p.  39.) 

Fupa, — Average  length,  17  millimeters.  Stout,  rostrum  reaching  between  first  pair 
of  tarsi.  Antenose,  but  slightly  elbowed  and  roarohing  not  quite  to  bend  of  anterior 
femora  and  tibise.  Eyes  scarcely  discernible ;  face  \(^ith' three  pairs  of  shallorw  tuber- 
cles, the  basal  pair  tber  largest,  and  each  giving  rise  to  a  stin,  brown  hair.  Other 
minute  piliferous  tubercles,  esppcially  near  the  posterior  dorsal  border  of  the  abdomi- 
nal joints,  being  very  stout  on  the  pre-anal  joint,  or*pygidium,  where  tiiey  form  two 
series  of  quadridentate  ridges. 


THE  SMALLER  COB]S^  STALK-BOEBB. 

{Pempelia  lignosella  Zeller.) 

Order  Lepidoptera;  family  Phyoid-b. 

[Plate  VH,  Fig  3.] 

PAST  HISTORY. 

This  new  corn  pest  was  first  received  by  us  in  the  latter  i)art  of  July 
from  Mr.  A.  0.  Walker,  of  Richmond  County,  Georgia,  through  the 
commissioner  of  agriculture  of  that  State.  Mr.  Walker  stated  that 
the  insect  was  doing  great  damage  to  both  young  and  old  com,  and 
that  on  ten  acres  of  com  he  had  just  gathered  two  wagon-loads  of  stalks 
which  had  fallen  to  the  ground  from  the  work  of  this  insect  at  the  roots. 

In  the  latter  part  of  August  we  sent  Mr.  Howard  to  study  it  at  At- 
lanta, Ga.  and  Columbia,  S*  C,  and  in  September  and  Octobeip  it  was 
studied  at  Atlanta  by  Prof.  Barpard. 

Accounts  differ  slightly  as  to  the  length  of  time  for  which  this  pest 
has  been  known  in  South  Carolina  and  Georgia,  but  none,  place  it  far- 
ther back  than  1878.  It  seems  to  have  appeared  first  in  Northern 
Tcorgia,  and  in  the  latter  part  of  1881  it  was  found  as  far  north  as 
Jhapel  Hill;  N.  C,  by  Prof.  J.  A.  Holmes^  of  the  State  oniYersity  at 
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tiiat  place.  So  far  we  bare  only  received  it  from  the  three  States  of 
North  and  South  Carolina  and.  Georgia.  It  is  remai*kable  that  an  in- 
sect 80  iiumeroos  and  destmctive  as  this  pro^'ed  to  be  in  those  parts  of 
&e  South  mentioned  should  have  remained  hitherto  unrecorded,  and 
this  and  similar  irruptions  of  injurious  insects,  not  observed  or  recorded 
before,  has  led  us  to  some  speculations  as  to  their  meaning.* 

HABITS  AND  NATURAL  HISTORY. 

While  chiefly  injurious  to  young  corn,  destroying  many  stalks  and 
necessitating  the  replanting  of  many  hills,  the  Smaller  stalk-borer  works 
throughout  the  entire  summer  and  fall,  and,  as  late  as  October,  cuts  the 
toughened  stalks  of  the  late  eom  to  such  an  extent  that  they  are  easily 
blown  to  the  ground,  and  the  ears  are  often  rendered  useless  by  con- 
tact with  the  wet  earth.  The  principal  work  of^  the  borers  is  done  at 
the  surface  of  the  ground,  although  they  are  often  found  just  above  or 
below  this  point.  They  bore  through  the  stalk  Ie  every  direction,  some- 
times entirely  severing  it,  more  often  weakening  it,  so  that  the  slightest 
gust  of  wind  blows  it  to  the  ground.  From  §ix  to  fifteen  of  the  larvss 
are  usually  found  in  a  single  stalk.  The  borers  are  extremely  active, 
and  retreat  with  great  rapidity  into  their  burrows  upon  the  slightest 
disturbance. 

Their  operations  on  the  stalk  when  young  are  principally  below  the 
Boriace,  their  attacks  being  confined  to  the  outer  crust,  which  they  some- 
times completely  girdle.    They  generally  commence  to  work  between  the 
rootlets,  whereby  these  are  also  often  girdled  and  die  in  consequence ; 
this  injury  to  the  outer  surface  of  the  root-stalk  extends,  oceasionaUy, 
as  far  down  as  the  depth  of  two  inches.    After  the  worm  has  attainea 
about  half  its  size  it  bores  into  the  stalk,  also  below  the  surface,  gene- 
rally above  and  very  close  to  ^no  of  the  rootlets,  in  a  more  or  less 
straight  line,  until  it  reaches  the  opposite  hard  parts,  or  it  works  gradu- 
ally upwards,  widening  the  channel  more  and  more,  until  sometimes 
there  is  formed  a  larj^e  oavity,  leaving  only  the  rind  of  the  stalk  un- 
touched.   The  nearly  fuU-grown  larva  seems  io  prefer  to  work  just 
above  the  surface  of  the  ground,  and  may  often  be  found  in  company 
^ith  the  larva  of  Diatrwa  sacchari  (Fabr.).    When  ready  to  transform, 
it  leaves  the  staljc  and  spins  a  delicate,  though  tough,  white,  oval, 
somewhat  flattened  cocoon,  which  is  completely  covered  with  earth  or 
eieremental  pellets.    It  is  usually  found  in  a  shallow  depression  on  the 
swface  of  the  ground^  so  that  il!  is  extremely  diflicult  to  distinguish  it 
from  its  surroundings. 

The  moth  issues  in  about  ten  days  after  the  larva  has  transformed  to 

PJipa,    It  has  the  singular  habit  of  feigning  death,  and  is  not  readily 

<K»turbed.    The  corn  or  other  object  upon  which  it  may  be  resting  can 

ke  handled  quite  roughly,  and  it  even  allows  itself  to  be  touched,  when 

it  will  either  remain  in  position,  or  will  only  move  for  a  short  distance, 

rill  rarely  attempt  xo  fly.    If,  however,  the  corn  on  which  it  rests 

inaken  too  suddenly,  it  will  drop  to  the  ground,  draw  the  legs  and 

onae  close  to  the  body,  and  will  remain  in  this  position  motionless 

\  considerable  length  of  time,  even  if  quite  roughly  moved  about. 

"  in  an  upright  position  with  the  wings  close  to  the  body  with 

[ips  on  the  com ;  the  antennae  are  laid  backward  on  the  dorsum 

not  readily  seen.    Its  flight  is  quite  swift  but  of  short  duration. 

nsect  appears  to  be  at  least  two-brooded  in  the  Southern  States, 

*Xew  Inserts  Injurioiis  to  Agriculture."    Am,  Nat,,  Feb.,  1882,  p.  151;  Proc 
AdT.  So^  Vol.  X2X 
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as  the  first  moth  was  bred  August  4, 1881,  aud  tho  motlis  were  contiuu- 
ally  issuing  as  late  as  January  31, 1882.  During  this  time  larvae  were 
occasionally  noticed  crawling  about,  and  one  specimen  which  was  not 
yet  quite  fully  grown  was  seen  as  late  a^  January  25.  This  individual 
belonged  to  a  lot  of  larvae  collected  October  28, 1881,  and  it  would  ap- 
pear m)m  these  observations  that  the  insect  in  its  natural  habitat  hiber- 
nates in  all  three  states,  as  larva,  pupa,  and  adult. 

PREVENTIVES. 

It  will  be  impossible  to  find  a  perfect  preventive  for  the  damage  done 
by  this  insect,  since  it  hibernates,  as  we  have  just  s^ted,  in  all  three 
Btotes  of  larva,  pupa,  and  adult.  It  seems  extremely  probable,  how- 
ever, that  the  use  of  the  same  remedy  recommended  for  the  "Bill-bug," 
namely,  plowing  up  and  burning  the  stubble,  will  greatly  reduce  tlie 
numbers  of  the  worms.  The  earlier  this  is  done  the  more  efl'ectual  will 
it  prove. 

NO]ttBNCrLATURE   AND  CHARACTERS  OF  MOTH. 

Fempelia  U{}no8elI<i*  was  originally  described  by  Zeller  in  Isis,  1848, 
page  883,  but  this  description  is  inaccessible  to  us.  His  short  charac- 
terization of  the  species,  however,  in  his  Beitnige  zur  Kcnntniss  d.  Xord- 
amerikanischen  Nachtfolter,  corresponds  so  exactly  with  the  more  typi- 
cal forms  of  our  Corn-stalk  borer,  that  until  further  light  is  thrown  upon 
the  subject  we  must  consider  them  identical.t 

The  species  is,  however,  very  variable.  With  the  male  the  middle  of 
the  front  wings  is  usually  pale  grayish-^-ellow,  growing  darker  in  many 
individuals.  Around  this  light  center  is  a  brown  border,  intermixed  in 
many  specimens  with  grayish  scales.  In  one  specimen  the  front  wings 
areof  a  nearly  uniform  gi*ay.  The  hind  wings  are  semi-transparent,  and 
the  under  side  of  the  front  wings  is  dusky.  With  the  female  the  frojot 
wings  are  often  black  with  purplish  reflections,  varying  to  a  light 
reddish-bit)wii,  shaded  with  gray. 

The  mouth  parts  of  the  male  merit  description.  The  maxillary  palpi 
are  three-jointed ;  joint  1,  long  and  slender ;  joint  2,  short,  stout,  and 
shaped  somewhat  like  an  acorn ;  joint  3,  slender,  curved  j  joints  2  and 
3  covered  on  the  inner  side  with  very  long  ferruginous  hairs.  The  la- 
bial palpi  are  also  three-jointed;  joint  1,  short;  joint  2,  four  times  as 
long  as  joint  1,  concave  on  its  inner  side  and  flexible,  inclosing  in  its 
cavity  when  at  rest  the  entire  maxillary  palpus,,  so  that  even  the  tip  of 
the  long  tuft  of  hairs  is  rarely  seen;  joint  3,  minute.  Joints  2-8  of  the 
antenna^ form  a  curve  and  are  funiished  with  long  hairs,  so  that  th<»  whole 
appears  as  a  single  laterally  compressed  and  tufted  joint.  (See  riutc 
VII,  Fig.  3.) 

In  the  femali3  the  maxillary  i)alpi  are  very  small  and  consist  of 
but  a  single  tutted  joint,  and  the  labial  palpi  and  an  t#*nna3  are  simph\ 

The  range  of  the  species  is  great,  and  Zellef  records  it  from  Carolina, 
Texas,  Columbia,  Brazil,  and  Patagonia. 

DESCRIPTIVE. 

Pkmpelia  lionosklla. — Larva, — Len^b,  IG^^ ;  avorajre  diameter,  2™™ ;  nearly  oyl- 
i  ti<li  ical.    Tlie  color  is  variable.    Tbe  provaiJiiig  color  of  tbe  young  larvse  is  pale,  some- 

*Zellw,  in  bis  paper  bn  tbe  Colombische  Chiloniden,  Crambiden  und  Phyciden,  give« 
^luncbanls  Elasmopalpus  angustelhis  aud  bis  own  Pempelia  incauUUa  as  synonynis  of 
^.  lianotfella, 

tSmce  tbis  was  in  type  Pro^ssor  ZeUer  bas  ooiroborated  the  detemdnation  fixim 
'vecimeus  sent  hiau 
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• 

tiauB  almoBt  -white,  ohftnging  later  to  a  dark  greenish  or  purplish  brown.  Head  dark 
Inown  and  highly  polished,  somewhat  smaller  than  the  fint  thoracic  segment  into 
which  it  can  be  partially  drawn ;  oerrical  shield  black,  polished,  with  a  ]f  ale  median 
line,  its  front  margin  pale  greenish  white ;  abdominal  segments,  each  with  a  trans- 
Teas  wxinlde  across  its  posterior  third,  which  is  either  of  a  reddish  or  purplish  color ; 
the  anterior  two- thirds  of  all  segments  very  pale  or  almost  white  and  marked  with. 9 
leddiahor  pnrplish  lon^tndinal  unes :  anal  shield  dusky,  with  a  few  indistinct  darker 
ipots  alon^  front  margin ;  venter  eitner  light  or  dark-bluish  green ;  legs  pale,  with 
» faint  bloiah-green  tinge. 

PuptL, — Leu^h,  from  9  to  10"™.  Color,  yellowish-brown,  the  sutures  of  all  parts 
and  the  stigmata  brown ;  the  dorsal  line  more  or  less  distinct  and  quite  dark  green ; 
eyes  black,  large,  projecting ;  head  rounded ;  thorax  faintly  transversely  wrinkled. 
The  dorsum  of  abdominal  se^ents  with  fine  impressed  punctures,  ventral  surface 
imooth ;  tip  bluntly  rounded  dorsally  with  a  low,  slightly  rounded  circular  projection, 
which  along  its  posterior  edge  is  furnished  witn  6  fine  slender  spines,  having  their 
tips  curved  downward. 


THE  BOLL-WOEM  ALIAS  COEN-WOEM. 

(Seliothis  armigera  Hiibn.) 

Order  Lepidopteba  ;  family  NooTUiD-ffl. 

[Plate  I  and  Plate  Xn,  Fig.  1.] 

INJURY  TO  CORN  IN  1881. 

The  autumn  of  1881  was  rather  remarkable  in  economic  entomology 
from  the  excessive  injury  to  corn  in  the  more  northern  States  by  this 
insect.  The  species  is  one  of  the  most  widespread  and  injurioos  of  the 
fiffmers'  X)e8t8,  and,  as  we  have  treated  of  it  rather  folly  in  the  forth- 
coming fobrth  report  of  the  United  States  Entomological  Ck>mmission 
as  an  enemy  to  the  cotton  plant,  we  repeat  in  advance  what  we  have 
there  said  upon  its  food-plants,  other  than  cotton,  and  add  a  report  of 
observations  upon  it  made  under  our  direction  by  Judge  Lawrence  John- 
son, of  Holly  Springs,  Miss.  We  also  reproduce  a  colored  plate  pre- 
pared  for  the  Commission  report. 

FOOD-PLANTS  OTHER  THAN  COTTON. 

Corn. — It  has 'for  some  time  been  supposed  that  the  first  occasion  on 
which  attention  was  publicly  called  to  the  fact  of  the  identity  of  the 
BoU-worm  and  the  Com- worm  was  in  Mr.  Glover's  report  upon  cotton 
insects,  published  in  the  Patent  Office  Agricultural  Eeport  for  1854, 
where  ne  gives  the  credit  to  Col.  B.  A.  Sorsby,  of  Columbus,  Miss.,  in 
tte  following  words: 

Tliere  is  a  stxikine  similarity  between  the  Boll- worm  and  the  Com-wonn  in  ap- 
pMrince,  food,  and  habit«,  both  in  the  caterpillar  and  perfect  state,  which  leads  to 
^  BQpposition  that  tho  Boll- worm  may  be  the  yonng  of  the  Com- worm  moth,  and 
tiieereB  deposited  on  the  young  bolls  as  the  nearest  substitut'O  for  green  com,  and 
^•ow  on  them  only  when  the  corn  has  become  too  old  and  hard  for  their  food.  Coh 
«>  A  SoTsby,  of  Columbus,  Miss.,  has  bred  both  insects  and  declares  them  to  be  the 
itte;  and,  moreover,  when,  according  to  his  advice,  the  com  was  carefaUy  wormed 
^two  or  three  plantations  the  BoU- worms  did  not  make  their  appearance  that  Reason 
^te  cotton,  notwithstanding  on  neighboring  plantations  they  commit  great  ravages. 

ft  is  naturally  desirable  that  so  important  a  discovery  as  this  should 
ko  lightly  credited,  and  it  was  therefore  with  considerable  interest  that 
ViBKHul  the  following  paragraph  in  the  article  on  the  BoU-worm  in  the 

10  AO 
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American  Cotton  Planter  for  July,  1850,  by  Mr.  J.  W.  Boddie,  of  Jack- 
son, Miss.,  from  whicli  we  have  already  quoted: 

This  inseot  is  an  anomaly  in  the  natural  history  of  inseot«,  for  it  ib  mnch  more  de- 
Btmctiye  to  tlie  plant,  cotton  (Goeeypivm)^  for  which  it  wm  never  nuMie^  than  to  the 
one  to  which  it  naturally  belongs,  com  (Zea  mays). 

If  I  am  right  in  ray  supposition,  this  insect  is  the  caterpillar  we  find  in  the  end  of 
ears  of  com,  eating  the  silk  and  some  little  of  the  com.  This  inaeot  is  at  the  North  as 
well  as  at  the  South — in  fact  it  is  wherever  the  com  grows  and  will  never  depredate 
on  the  cotton  plant  save  through  necessity. 

The  same  fact  of  the  identity  of  the  two  insects  was  subsequently  inde- 
pendently proven  and  published  by  Dr.  J.  H.  Zimmerman  in  the  Amer- 
ican Cotton  Planter  for  1855,  Mr.  E.  Sanderson,  in  the  same  journal,  for 
1858,  and  by  the  writer,  in  1864,  in  the  Prairie  Farmer  Anntial.  The  first 
time  Mr.  Glover  expressed  his  belief  in  this  identity  was  also  in  1864, 
the  previous  demonstrators  all  having  been  Southern  planters. 

Sufficient  has  already  been  said  in  the  introduction  concerning  the  de- 
structiveness  of  the  Boll-worm  to  corn,  and  there  remains  to  discuss  here 
only  its  methods  of  work.  In  the  North  there  are  normally  two  broods 
which  feed  upon  corn  and  exceptionally  three.  The  first  brood  occa- 
sionally makes  its  apijearauce  early  enough  to  feed  upon  the  staniinate 
flowers,  or  'tassels,"  before  the  ears  are  formed.  Instances  of  this  are 
recorded  by  Mrs.  Mary  Treat,  of  Yineland,  N.  J.,  who  writes  to  the 
American  Entomologkt^  August  25, 1869,  as  lollows: 

The  other  day  I  passed  a  larj^e  field  of  com  where  the  depredations  of  this  worm 
were  visible  upon  almost  every  stalk.  They  had  done  their  work  weeks  before,  eat- 
ing through  the  leavj^.s  while  they  were  folded  around  the  stamiuate  flowers  before 
the  ears  had  begun  to  make  their  appearance. 

It  is  probably  the  second  brood  which  attracts  the  most  attention  and 
does  the  most  damage.  In  August  and  September  the  infested  fields 
begin  to  present  a  sorry  sight.  Many  of  the  husks  are  seen  to  be  pierced 
by  circular  holes,  and  upon  opening,  the  gi*ain  is  found  to  Be  eaten  in 
furrows,  principally  at  the  outer  end  of  the  ear.  If  the  work  has  been 
done  before  the  kernel  has  set  or  hardened,  the  milky  juice  will  have 
exuded  and  smeared  the  end  of  the  ear,  when  mold  soon  forms  upon  it, 
other  insects  work  their  way  in  and  feed  upon  it,  and  the  whole  ear  soon 
presents  a  disgusting  appearance. 

Rarely  more  than  one  full-grown  worm  is  found  in  the  ear  at  the  same 
time,  though  frequently  several  of  different  sizes  are  to  be  seen.  In  the 
course  of  its  growth  the  worm  by  no  means  confines  itself  to  a  single  ear. 
As  the  whim  seizes  him,  or  as  the  flavor  of  one  ear  palls  upon  lus  deli- 
cate appetite,  he  leaves  it  and  enters  another  either  upon  the  same  or 
an  adjoining  stalk.  The  journey  from  one  to  another  is  made  in  the 
night,  and  the  new  ear  is  usually  entered  by  a  circular  hole  bored 
through  some  part  of  the  husk;  so  that  the  mere  presence  of  a  hole  in 
the  husk  does  not,  as  is  thought  by  many,  necessarily  imply  that  the 
worm  has  left  the  ear  to  transform. 

From  the  first  to  the  last  of  September  the  worms  of  this  second 
brood  bore  out  through  the  husks  and  enter  the  ground  to  transform, 
those  pupating  first  fi'equently,  in  warm  seasons  in  the  more  northern 
localities,  and  always,  we  believe,  in  the  latitude  of  South  Illinois,  Mis- 
souri, and  Virginia,  giving  rise  to  a  third  brood,  which  feeds  upon  the 
hardened  corn  if  more  congenial  food  is  not  at  hand. 

It  was  formerly  thought  that  the  eltbrts  of  the  worm  on  com  were 
confined  to  the  tender  and  milky  ears.  In  fact  we  stated  (Am>erioan 
Wntomohgi^tj  I,  1869,  p.  212)  that— 

The  worm  cannot  liye  on  hard  oom^  and  it  is  asually  fall*growzi  When  the  kmneli 
^re  in  the  "milk''  state. 
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In  1870,  however,  we  corrected  this  idea  in  the  following  words  (see 
Third  Missouri  Entomological  Keport,  1870,  p.  104) : 

I  wM  formerly  of  the  opinion  that  this  worm  conld  not  live  on  hard  com,  and  it  cer- 
toinly  does  ffenerally  disappear  before  the  com  fully  ripens,  bnt  last  fall  Mr.  James 
HarkneM,  of  Sftint  Louis,  brought  mo,  as  late  as  the  latter  part  of  October,  from  a 
eom-firid  on  the  Illinois  oottom,  a  number  of  large  and  well-ripened  ears,  each  con- 
Uining  from  one  to  five  worms  of  different  sizes,  subsisting  and  flourishing  upon  the 
htfd  kernels. 

Prof.  E.  W.  Claypole,  of  Antioch  College,  Yellow  Springs,  Ohio,  also 
called  attention  to  the  same  fact  in  the  ^November,  1880,  number  of  the 
American  Entomologist    He  says : 

Is  eattinff  my  own  com  yesterday  I  found  many  specimens  of  this  insect,  and  there 
DOW  lies  before  me  an  ear  almost  uninjured  and  nearly  dry,  the  kernels  being  too  hard 
to  yield  to  the  nail,  and  full  of  meal  when  broken,  in  which  is  an  almost  full-grown 
worm  engaged  in  eating  these  hard  grains.  •  •  *  Later.  I  have  as  late  as  the 
ftnt  week  of  this  month  (October)  found  small  Corn-worms,  not  more  than  half  an 
ineh  long,  engaged  in  eating  the  ripe  ears  of  com,  and  I  can  add  from  experience  that 
tbese  snuUl  worms  can  bite  sharply. 

Last  fell  (1881),  in  the  vicinity  of  Canton,  Dl.,  Prof.  Barnard  observed 
that  much  damage  was  done  to  late  corn,  over  two-thirds  of  the  ears 
hurvested  having  contained  one  or  more  worms.  Live  worms  were 
foond  in  the  ears  up  to  the  time  of  husking,  in  the  latter  part  of  Octo- 
ber, feeding  upon  the  hard  kernels.  The  ears  thus  damaged  exhibited 
on  husking  mauy  shallow  grooves  through  the  tops  of  the  kernels,  which 
seemed,  indeed,  the  favorite  mode  of  work  of  the  worms;  but  occasion- 
ally a  single  kernel  would  be  eaten  down  to  the  cob.  There,  as  else- 
where, mildew  had  served  to  greatly  increase  the  damage  done  by  the 
worm. 

In  the  Southern  States  there  are  always  three  broods  of  the  worm 
opofn  eom,  the  later  broods  preferring  the  tender  cotton  bolls  to  the 
tough  com.  The  moths  in  early  spriug  lay  their  eggs  on  the  leaves  of 
the  com,  and  the  newly-hatched  larvae  begin  feeding  at  once  on  the 
spot  of  their  birth.  By  these  young  larvse  many  irregular  holes  are 
wten  through  the  tender  leaves,  giving  them,  as  has  been  well  said,  the 
appearance  of  having  been  riddled  by  a  charge  of  small  shot.  In  this 
inanner  they  feed  for  some  time,  gradually  working  their  way  downward 
into  the  sheath  of  the  leaf,  and  finally  reaching  the  closely-rolled  ter- 
Bunal  tad,  into  which  they  bore  and  remain  feeding  until  they  attain 
thdr  full  growth,  when  they  gnaw  directly  outwards  and,  crawling  into 
the  ground,  transform  to  pupae. 

The  eggs  of  the  second  brood  are  laid  upon  the  leaves  and  upon  the 

Aeaths  of  the  tassels  about  the  1st  of  June.    The  worms  feed,  as  be- 

fcie,  upon  the  leaves  at  first,  upon  the  tassels,  and  later,  as  they  ap- 

pRMich  full  growth,  they  are  to  be  found  feeding  upon  the  kernels,  silk, 

ind  cob  of  the  forming  ears. 

The  third  brood,  commencing  shortly  after  the  1st  of  July,  may  be 

^  in  its  destructiveness  to  the  second  brood  at  the  north.    It  is 

numerous,  and  is  the  last  brood  which  injures  com  to  any  extent. 

^  are  laid  upon  the  end  of  the  husk  or  amongst  the  silk,  and 

wtms  work  in  the  manner  previously  described,  occasionally  pierc- 

husk  and  migrating  from  one  ear  to  another,  although  the  ten- 

r  to  do  this  is  much  less  when  the  ears  are  tender  than  after  the 

lave  begun  to  harden.    The  worms  of  this  brood  pupate  in  the 

,  and  those  of  the  next  betake  themselves  almost  exclusively 

.   Occasionally  a  worm  is  found  working  in  the  ears  of  hardened 

m  close  proximity  to  a  cotton-field,  but  it  is  a  Q^paparatively  rare 

ence. 
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Tomato. — ^Perhaps  next  in  importance  to  the  damage  done  to  cotton 
and  com  comes  that  done  to  the  tomato  crop.  In  1867  tiie  Boll-worm 
played  havoc  with  the  tomatoes  of  Sonthern  Illinois,  eating  into  the 
green  fruit  and  causing  it  to  tot.  (See  American  Entomologist^  I,  212). 
In  his  report  for  1870  Mr.  Glover  speaks  especially  of  the  damage  to 
this  crop  the  previous  year  in  Maryland.  The  worm  bored  into  both 
the  ripe  and  unripe  fruit  of  the  tomato,  rendering  it  wholly  unfit  for 
use.  It  was  said  that  a  single  caterpillar  would  ruin  a  number  of  the 
fruit  on  one  plant  alone. 

Mr.  Crane,  of  Mandarin,  Fla.,  an  extensive  vegetable  grower,  lost,  in 
1878,  one  third  of  his  crop  of  tomatoes  through  this  Heliothis. 

Prof.  J.  E.  Willet,  of  Macon,  Ga.,  in  correspondence  with  the  Depart- 
ment in  September,  1879,  related  the  interesting  fact  that  in  the  vicin- 
ity of  Macon,  at  least,  the  Boll-worm  had  devdoped  the  mischievous 
habit  of  boring  into  the  tomato-stalks  until  they  were  nearly  or  quite 
severed,  thus  doing  more  damage  than  it  could  have  done  by  confin- 
ing itself  to  the  fruit.  The  larvae  have  also  been  found  feeduig  upon 
the  leaves  of  tomato,  at  Washington,  by  Mr.  Pergande,  one  of  our  as- 
sistants. 

The  Boll- worm  has  also  been  found  by  J.  Jenner  Weir  to  feed  upon 
the  tomato  plant  in  England,  and  we  have  already  elsewhere  commented 
upon  the  interest  attaching  to  this  fact,  since  the  tomato  is  grown  with 
such  difficulty  in  England.* 

Tobacco,  and  other  Solanace-e. — So  far  as  we  know  there  has 
been  no  record  of  injury  to  tobacco  by  the  Boll  worm  in  this  country; 
but  Mr.  Ch.  Goureau,  in  his  Insectes  Nuisibles  (second  supplement,  1865, 
p.  132),  mentions  the  fact  that  it  devours  the  leaves  of  this  plant  where 
cultivated  in  Europe. 

Of  other  Solanaceous  plants  we  may  mention  the  red  x>epp6r  (Cop^- 
cum  annuum)y  the  Jamestown  or  Jimpson  weed  {Datura  stramonium), 
and  the  Ground-cherry  {Physalis).  The  injury  to  peppers  is  mentioned 
by  Professor  French  in  the  report  of  the  Illinois  State  Entomologist  for 
1877,  p.  102,  while  the  observation  on  Stramonium  was  made  by  Dr. 
Barnard  and  Mr.  Schwarz,  at  Selma,  Ala.,  in  August,  1880.  On  Physalis 
they  were  seen  by  Dr.  A.  Oemler,  at  Savannah,  Ga.,  and  we  found  tiiem 
ruining  the  fruit  of  this  plant  in  all  parts  of  Kansas  in  1877. 

Leguminos^. — ^The  Boll  worm  iis  very  fond  of  boring  into  the  pods 
of  Leguminous  plants.  The  pod  of  the  common  garden  pea  {Pisum 
sativum)  is  frequently  destroyed  by  it.t 

Boll-worms  were  discovered  feeding  on  the  common  string-bean 
{Phaseolus  vulgaris)  in  the  vicinity  of  Kirkwood,  Mo.,  by  Miss  Mary 
Murtfeldt.  In  October,  1879,  specimens  were  received  from  D.  Land- 
reth  &  Sons,  Philadelphia,  which  had  damaged  their  Lima-beans  to  the 
extent  of  from  3  to  5  per  cent.  Upon  the  field  bean  they  were  observed 
feeding  by  Mr.  Howard,  near  Savannah,  in  1881.  With  "all  these  species 
if  beans,  and  with  the  garden  pea,  the  method  of  work  is  the  same — the 
w^orm  bores  into  the  pod  at  some  one  point,  and  never  leaves  until  the 
entire  contents  are  ruined.  With  the  common  Cow-pea  of  the  South 
;  Vigna  and  DolichoSj  spp.),  in  the  pods  of  which  Heliothis  is  very  often 
found  feeding,  the  work  is  frequently  done  in  quite  a  different  way. 

^American  Entomologist,  II,  172. 

tSee  quotation  from  Mrs.  Mary  Treat,  in  tbe  American  Enfomologist,  Vol.  II,  p.  42. 
See  also  Glover's  report  of  the  Entomologist  for  1870,  p.  84 ;  our  third  Missouri  Report, 
).  105;  and  report  of  Prof.  Wm.  Trelease,  in  the  Report  on  Cotton  Insects,  1879. 
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The  seeds  are  separated  by  marked  fleshy  partitions,  and,  rather  than 
pierce  these  partitions,  the  worm  bores  through  to  the  outside  and  enters 
again  opx>08ite  to  another  pea.  In  the  same  manner  it  infests  Erythrina 
lirbacea — alegnminons  plant  which  grows  wild  through  the  South,  more 
commonly  near  the  coast.  (See  Eeport  on  Cotton  Insects,  Department  of 
Agricoltare,  1879,  p.  296.)  In  Europe  it  is  found  on  Lucerne  (Medicago 
wtiva)  accoBding  to  Goureau  (ihid.)^  and  upon  the  Ohick-pea  (Cicer 
arietinwm)  according  to  M.  J.  Fallou  (Insectologie  Agricoley  1869,  p.  205.) 
In  the  latter  case  the  young  worms  feed  upon  the  leaves  and  the  older 
ones  bore  into  the  pod. 

CucuBBiTACEiE. — Among  the  Cucurbitace»  several  useful  plants 
are  injnred  by  the  Boll-worm.  Glover,  in  1870,  records  pumpkins  ( Oucur- 
hUapepo)^  and  Judge  Johnson,  in  his  report  here  appended,  mentions 
melons  {Cucumis  melo)  and  summer  squash  ifiucurbita  verrucosa).  Mr. 
Glover,  as  long  ago  as  1855,  found  the  BoU-worm  feeding  in  the  flowers 
of  squash. — (Glover,  1855,  p.  100). 

MAXiYACEiB. — Professor  French  (seventh  report  of  the  State  Ento- 
mologist of  Illinois)  reports  the  worm  as  feeding  on  the  growing  seed- 
pods  of  the  large-flowered  Bose  Mallow  (Hibiscus  grar^iflora)  along 
streams  in  Illinois.  He  has  recently  published  the  fact,  however,  that 
the  larva  concerned  in  this  injury  was  not  Heliothis  but  a  Pyralid.* 

The  useful  Okra  or  Gumbo  plant  (Hibiscus  esculentus)  is  often  de- 
stroyed, according  to  Judge  Johnson,  oy  this  larva. 

Other  food-plants. — The  families  Iridaceae,  Convolvulaceae,  Urti- 
caoe^,  BesedacesB,  G^raniace^e  each  contain  a  single  food  plant  of  Helio- 
this.   Mrs.  Treat,  in  her  Yineland  address  on  insects,  quoted  ^m  in 
the  American  Entomologist^  I,  p.  43,  mentioned  the  Gladiolus,  grown 
frequently  in  flower  gardens,  as  being  occasionally  eaten  in  the  spring 
by  the  Boll-worm.    Mr.  Schwarz  several  times  found  the  worm,  at  Selma, 
Ala.,  feeding  on  the  green  fruit  of  Ipom^ea  commutata.    He  remarks :  *^It 
is  a  very  curious  sight  to  see  this  large  larva  with  its  head  imbedded  in 
the  comparatively  small  fruit  of  this  plant.''    Mr.  Goureau  (1.  c.)  men- 
tions hemp  (CannaMs)  as  one  of  the  European  food  plants,  and  Kalten- 
bach  (Pflanzenfeinde,  &c.,  p.  42)  states  that  the  worm  lives  from  June 
to  August  on  the  Dyer's  Mignonette  {Reseda  luteola), 

WiAin  the  last  year  the  worms  were  received  from  Mr.  Daniel  Wilter, 
of  Denver,  Colo.,  as  boring  into  the  stenui  of  his  garden  Geraniums,  and 
^  eating  the  leaves  of  the  same  plant. 

These  are,  so  far  as  we  have  been  able  to  ascertain,  all  of  the  food-plants 
^Ediothis.  armigera  yet  known  or  at  least  yet  recorded.  Others  will 
wuioubtedly  be  found  from  time  to  time,  and  it  is  not  improbable  that 
the  present  list  could  be  swelled  into  the  hundreds  by  a  diligent  and 
^edfic  study  of  this  insect  for  a  year  or  two,  for  enough  has  been  said 
to  show  tiliat  it  is  a  very  general  feeder. 

In  this  connection  we  cannot  avoid  making  the  statement  that  the 
Boll-worm  is  by  no  means  exclusively  vegetarian  in  its  diet,  although 
this  point  will  be  fully  discussed  in  the  special  report.  It  has  been  re- 
peatedly known  to  devour  the  pupse  of  the  Cotton- worm  (Aletia  xylina) 
when  free  upon  the  plants,  and  has  moreover  gained  a  wide  reputation 
^  a  cannibal,  the  larger  individuals  frequently  dining  upon  the  smaller 
aaes. 

^*This  statement  was  contained  in  a  report  prepared  by  Professor  French  for  the 
^U  report  of  the  United  States  fhitomoloeicaTCommission,  but  which  has  been  inde- 
'nuy  printed  in  the  eleventh  report  of  the  State  Entomologist  of  HUnois. 
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REPORT  UPON  HEUOTHIS  ARMIGERA.     BY  JUDGE  LAWRENCE  JOHN- 
SON, OF  HOLLY  SPRINGS,  MISS. 

Holly  Springs,  Miss.,  Navwiher  1, 1880. 

In  this  vicinity  Heliolhis  ar^iigtra  (Boll-worm)  made  no  appearance  in  cotton  till 
the  first  or  second  week  in  August.  Many  of  my  observations  may  he  of  general  in- 
terest and  some  value.  It  is  worth  notice  that  whilst  cotton  waa  free  from  ita  ravages 
BO  long,  all  the  early  com  in  the  county  was  infested  to  a  remarkable  degree.  In  the 
field  examined  by  myself,  which  was  plant.ed  at  short  intervals  from  the  15th  of  March 
to  the  15th  of  April,  and  was  in  roosting-ear  from  the  latter  part  of  June,  not  more 
than  three  per  cent,  of  the  ears  were  found  without  at  least  one  worm.  It  is  seldom 
more  than  one  is  found.  If  two  or  three,  they  were  apparently  of  different  ages  and 
sizes,  and  not  in  the  same  burrow  or  on  the  same  side  of  the  cob.  This,  in  common 
estimation,  is  attributed  to  the  instinct  of  the  parent  teaching  her  to  deposit  but  one 
egg  to  the  silk. 

But  one  in  the  habit  of  observing  insects  soon  finds  instinct  (if  the  word  should  not 
be  discarded  altogether)  a  very  unreliable  explanation.  It  is  true  this  moth  does  not 
oviposit  rapidly,  and  drops  but  one  egg  before  her  restless  habits  drive  her  to  flit  to 
another  resting  place ;  but  she  may  come  back  again  to  the  same  ear.  Other  moths 
also  may  use  the  same  shuck  to  provide  a  feeding-ground  for  their  young  without  in- 
quiring whether  there  is  a  tenant  within  or  not.  This  is  the  reason  why,  when  several 
worms  are  found  on  the  same  cob,  they  are  of  different  ages.  The  eggs  are  laid  by  dif- 
ferent moths  at  different  times. 

There  is  another  fact  to  be  noticed  in  accounting  for  the  solitary  habits  of  these 
worms.  They  are  the  most  ravenous  and  cannibalistic  of  vegetable  feeding  larvie  I 
have  noticed.  Whenever  in  the  course  of  feeding  on  young  seeds— their  normal  nutri- 
ment— one  comes  to  the  ribs  of  another  he  eats  right  through  and  seemingly  prefers 
meat  to  bread.  I  have  seen  a  number  so  destroyed.  True,  I  have  also  found  contig- 
uous burrows,  and  touching  at  some  one  point,  ooth  containing  live  worms :  bat  upon 
close  examination  I  am  satisfied  the  aggressive  caterpillar  reached  the  oloer  burrow 
at  a  point  filled  only  with  debris.  The  first  having  passed  on,  of  coarse  he  tamed  to 
more  inviting  pasturage. 

This  July  crop  of  Heliothis  found  in  early  com,  and  called  the  first  crop,  is  not  strictly 
such.  As  in  case  of  many  other  insects,  the  period  of  development  in  ihe  pupa  state 
is  irregular.  They  hibernate  in  this  form,  and  come  forth  frt>m  the  ground  in  the 
spring,  at  the  return  of  reviving  heat.  Their  first  appearance  deserves  more  attention 
and  closer  observation.  They  attack  the  first  tiling  that  bears  seeds  and  pods.  Thev 
might  well  be  named  seed-eaters  or  pod-eaters,  for  before  com  is  in  silk  they  will 
scarcely  allow  a  young  squash  or  a  young  tomato  to  escape.  But  it  is  true  their  main 
force  is  reserved  for  the  young  com — and  not  the  earliest,  that  is,  the  very  earliest — 
for  the  com  of  the  gardens  in  June  is  comparatively  free  from  their  depredations. 
They  reserve  their  main  army  for  the  regular  liehl  crops  of  the  fJEirmore. 

The  egg  is  laid  on  or  near  the  silk,  upon  the  shuck — as  often  described  by  others — and 
in  about  three  weeks  the  worm  has  run  its  course ;  he  cuts  his  way  through  the  envel  - 
oping  leaves  and  drops  to  the  ground,  which  lie  enters  to  a  depth  of  three  or  four  inches — 
in  some  cases,  if  the  soil  is  favorable — but  often  stops  within  an  inch  or  two  of  the 
surface.  I  have  had  them  to  undergo  the  change  in  a  box  without  earth,  and  appar- 
ently as  healthful  as  in  their  normal  element.  The  pupae  remain  in  the  earth  an  ir- 
regular period.  In  One  or  two  instances  I  have  haA  the  fly  to  appear  within  seven 
days,  but  generally  ten,  fifteen,  and  twenty  days  are  required ;  and  I  have  some  of  the 
chrysalids  yet,  at  frost,  apparently  sound,  which  seem  determined  to  wait  for  another 
summer. 

From  about  the  5th  to  the  10th  of  August  the  moth  was  most  abundant,  and  this 

is  called  the  second  crop.    For  the  first  time  now  did  they  appear  plentifully  in  the 

cotton-fields,  but  no  more  to  leave  them  till  frost,  with  a  noted  falling  off,  however, 

about  the  15th  of  September.     In  this  latitude,  tlien,  it  is  the  month  from  the  middle 

of  August  to  the  middle  of  September  that  Boll-worms  are  to  be  feared,  and  this  is 

exactly  the  period  they  do  most  damage  to  cotton.    It  is  a  mistake  to  look  for  their 

work  only  on  the  large  or  half-grown  bolls.    This  popular  eiTor  originates  in  the  fact 

that  only  such  remain  on  the  stalks  after  injury.     Even  the  most  intelligent  farmers 

rarely  notice  that  the  fallen  bolls  and  young  8(|iiares  (as  the  unblown  buds  are  calleil), 

which  are  nhcd  so  plentifully  at  this  season,  are,  in  iiipo  cases  out  often,  iigured  moi9 

>r  less  by  this  woriu.    The  very  young  do  most  of  it.    I  do  not  deny  that  atmospheric 

influences  may  have  something  to  do  with  the  sheddii;:>  t>f  cotton,  as  it  is  called,  but 

from  a  careful  \vat(*hing  of  several  small  fields  this  sea^ion  I  am  forced  to  the  conclusion 

that  most  of  this  loss  is  due  to  insects.    There  are  sevrral  of  the  suct'Orial  Hemiptera 

vlso  taking  part  in  the  mischief — and  suddt  n  changes  iu  degre^es  of  heat  or  moisture 

uay  have  some  eflect — but  all  the  facts  point,  hh  you  have  explained  tome  in  conver- 

-ation,  to  the  gnawing  of  Boll-worms  as  the  principal  factor  in  this  kind  of  blight.    In 

'k  'irst  place  the  time  corresponds  with  the  greatest  activity  of  these  larvsd. 
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Th»  fKnnera  e»y  the  wet  weather  is  making  it  shed,  or  the  dry  weather  has  caused 
it  01  the  cotton  w^s  ploughed  a  little  too  wot,  or  too  dry,  or  too  close,  or  too  deep. 
Tnty  neyer,  for  a  momeut,  suspect  that  the  small,  soft,  downy,  salmon-colored  motns 
thai  hoTer  aboat  after  sunset  have  anything  to  do  with  it. 

Addressing  the  same  common  imderstanoing,  their  attention  may  be  called  to  the 
psrti  of  the  crop  liable  to  shed  (according  to  the  style  of  the  farmers).  There  are  three 
erops  to  eacb  stalk.  The  bottom,  middle,  and  top  crop ;  each  of  the.se  crops  of  bolls, 
leirwith  aa  muny  partial  seasons  or  summer  rains.  The  bottom  crop  never  sheds.  It 
Always  Beta  the  frait  and  is  never  injured  by  this  worm,  except  when  oc^casionall^'  a 
fiowa  boU  ia  Iborcd.  or,  more  frequently,  gnawed  a  little  and  left  to  be  attacked  by 
iqI  latar.  The  middle  crop,  at  the  advent  of  this  enemy,  is  going  out  of  bloom,  and  iu 
the  veiy  oondition  the  young  worms  love  most.  A  boll  less  than  the  size  of  a  pigeon's 
egg,  eaten  ever  so  little,  dies,  and  generally  drops  off.  Larger  than  that  it  may  live 
a  loiig  time  and  seldom  falls  off  whether  it  dies  or  not.  It  is  here  alone  that  the 
oidioftiy  obaerver  discovers  Boll^worm  work. 

At  thia  period  the  top  crop  is  in  the  square,  as  the  unblown  bud  with  its  involucre 
ii  eftUed — the  very  stage  for  the  nourishment  of  the  newly-hatched  worm — and  it  is 
hn  %h9ft  the  great  nugority  of  the  eggs  is  laid.  What  are  the  consequences  f  \Vhen- 
•Tvr  HeUothis  is  abundant  a  general  shedding  begins  at  the  top,  and  extends  to  the 
Biddle  of  the  crop.  In  two  weeks  the  prospect  may  be  changed  ten,  twenty,  or  even 
ifky  per  cent.  A  patch  near  me  this  year,  carefally  estimated,  was  changed  twenty-five 
yn.fitmtm  Gienerally  throughout  the  county  ten  per  cent,  is  the  least  calculation.  Of 
•11  the  injuries  to  cotton  in  this  latitude  none  can  compare  with  Bell-worm,  for  it  is 
udTerai^  aod  a  regular  annual  visitor.  Once  in  eight  or  ten  years  Aletia  takes  a  crop, 
•■d  oeeiiaionally  Bust  breaks  out  and  sweeps  off  a  patch.  Heliothis  is  found  every 
ywr  and  in  almost  every  place. 

If  IT  Tap  0AMX  AB  comf-woRMt — Again,  it  will  need  no  closer  observer  than  the 
ffdinarj  farmer  to  weigh  these  facts  and  to  notice  a  few  more  very  manifest.  For  in- 
■tlinoe  it  ia  always  near  com  that  Boll- worm  is  worst;  it  is  generally  where  cotton 
meewto  corn  or  cotton  that  they  abound,  and  worst  of  all  where  corn  is  planted 
tkiovgb  A  field  of  ootton  to  fill  up  missing  places.  But  it  is  easy  to  settle  the  ques- 
tUm  by  rearing  the  worms,  as  I  have  done  this  summer,  collecting  them  from  different 
Krarees  and  giving  them  a  variety  of  food. 

There  are  at  least  three  varieties ;  all  of  tliem  seem  to  feed  without  hesitation  on 
osm  (in  e^ery  stage,  from  bloom  till  harvest),  on  cotton  bolls  and  squares,  on  the 
green  podi  of  beans  and  cow-peas,  and  do  not  hesitate  to  bore  into  okra,  melons,  to- 
naloea,  and  squashes.  Worms  taken  from  com  were  successfully  fed  on  cotton ;  and 
ftom  eetton  were  as  easily  reared  on  com,  beans,  pease,  and  okra.  Com  in  the  soft 
itege  was  undoubtedly  preferred  to  all  other  food,  but  they  would  eat  eveu  leaves. 

The  moths  at  this  period  abound,  but  are  ditficult  to  find  in  cotton  during  any  day- 
light They  seem  to  prefer  to  hide  in  cow-peas  and  clover — when  these  grow  near— 
iod  raav  l>e  seen  about  sunnet,  sucking  the  honey  secretions  of  llower  stems  of  the 
peas  snd  dipping  into  the  blossoms  of  the  clover.  Yet  I  have  never  found  their  eggs 
or  young  in  clover,  and  rather  rarely  in  tl;e  cow-peas.  Thougli  almost  omnivorous, 
Heiiotbld  larvaa  are  essentially  pod-horera  and  scfd-e^ttrs.  They  will  take  to  anything 
liSTing  the  appearance  of  a  pod.  This  is  curiously  manifest  in  their  preference  for 
the  chrysalids  of  other  Lcpidoptora.  The  larger  worms  would  leave  everjiihing  for 
tbepup®  of  Aletia  when  they  were  plenliful.  Tin's  special  carnivoroua  appetite  Wtis 
fiwtnoticed  8eptember23in  company  with  Professor  Jones,  while  we  wereexperiment- 
hig  in  a  field  infestt^d  with  Aletia.  There  were  hundreds  of  the  pupa)  devoured  by 
•WM  enemy  that  broke  into  the  larger  end.  Much  of  this  work  was  freshly  done,  and 
^kcn  I  first  observed  it,  a  few  days  previously,  I  wa^^  disposed  to  attribute  it  to  a 
■isll  black  or  dark-brown  grub  (supposed  to  be  Telephorus),  many  of  which  I  fouml 
^^  the  newly-rifled  chrysalids  devouring  the  remains.  But  these  v/ere  never  in  suffi- 
cient numbers  to  account  for  the  destruction  of  the  Aletia  pupic.  Professor  Jones, 
en  the  occaf»ion  alluded  to,  caught  a  Boll-worm  iu  the  very  act,  aiul  I  have  since  veri- 
'ed  this  propensity  by  finding  them  to  prefer  this  diet  to"  any  other.  Further  obser- 
^tion,  therefore,  led  me  to  acquit  the  little  Telephori  of  initiating  the  robbery — they 
■jh  play  the  jackal  at  the  feast ;  the  lion  thoy  follow  is  the  Boll-worm. 

ToooMBAT  THS  KVIL. — My  experiments  and  suggestions  may  be  of  some  value,  but 
lks?e  not  to  propose  any  one  i)erfect  remedy.  Precautionary  measures  may  be  used 
^Hth  advantage,  and  can  be  easily  understood  by  planters  generally.  It  is  evident, 
faft  what  is  observed  as  to  their  food  and  habits,  that  if  all  pwl-bearing  crops  could 
impended  a  twelve-month  the  race  would  i)orish.*  But  as  this  is  not  practicable 
JiMe  approximation  to  its  effects  might  still  bo  obtained  by  judicious  rotation.  It  is 
taisim  to  planters,  and  often  remarked  by  thtmi,  that  cotton  does  well  after  fallow,  or 
iftir  wheat,  or  any  other  small-grain  crop.  They  still  remember  how  healthy  the  cot- 
Jvawis  Just  after  the  war,  and  how  free  it  is  from  shedding  in  sedge  laud.  Herein 
yalewon. 

'This  is  altogether  too  broad  an  assertion. — C.  V.  R. 
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HeliothidSf  as  known,  pass  the  winter  in  the  pupa  state  in  the  earth,  in  cotton  and 
com  fields,  where  the  fcQl-grown  worm  drojps.  As  often  as  possihle,  then^  chance  the 
cropping,  and  never  plant  cotton  after  com  if  it  can  be  aTY>ided ;  nor  should  it  be  planted 
near  com  if  the  crop  can  be  pitched  otherwise.    When  a  cotton-field  becomes  much 

Splinted  sow  it  down  in  wheat  or  oats,  or  plant  in  com,  to  be  followed  b^  one  of  these, 
reen  Com  is  the  great  nursery  of  this  plagne,  and  next  to  the  com  is  a  great  crop 
of  Southern  cow-pe^. 

The  worst  infested  field  I  observed  this  year  was^a  small  one  in  which  there  hod 
been  a  bad  stand  of  cotton  in  the  spring,  and  to  mend  it  com  was  planted  in  the 
missing  places.  By  unsldlled  working  more  damage  was  done  to  the  stand,  and  to 
mend  tms  aeain  cow-peas  were  drop]^  in  the  gaps.  No  arrangement  could  have 
suited  HeUotM8  better.  The  peas  supplied  the  moth  shelter  during  the  day,  and  their 
favorite  repast  at  fall  of  evening. 

Some  old  and  formerly  lar^e  and  successful  planters  tell  me  that  their  practice  to 
top  cotton,  about  the  IQth  of  August,  and  bum  the  young  shoots  was  a  check  to  the 
Boll-worm.    By  this  practice  no  doubt  many  eggs  and  young  larvse  were  destroyed. 

Natural  knkmiss. — ^Their  natnral  enemies  afford  some  degree  of  protection.  Birds 
might  be  fostered,  as  suggested  by  yourself  with  regard  to  Aletia,  by  putting  up  martin 
boxes  about  in  the  fields.  The  bluebirds  are  fine  hunters  of  the  worms,  but  ihave  never 
seen  them  catch  the  moth.  They  will  take  to  any  kind  of  a  box  if  the  martins  do  not. 
Hiese  are  great  fly-catchers,  as  is  well  known,  and  fly  late — ^the  very  time  for  crop- 
destroying  moths  of  all  kinds.  But  of  all  birds,  the  most  effectual  I  have  found  are  do- 
mestic turkeys  and  chickens.  Turkeys  range  through  a  cotton-field,  looking  up  into  the 
leaves,  and  well  hid  must  be  the  worm  they  do  not  find.  Their  value  has  long  been 
known  in  tobacco-fields.  Chickens,  on  the  other  hand,  not  so  ^ood  after  worms,  are 
exceedingly  active  in  pursuit  of  the  moths.  When  two  small  fiems,  near  me,  and  daily 
visited  tnis  summer,  became  naturally  infested  with  Aletia,  the  last  of  August  and 
first  of  September,  the  neighboring  turkeys  and  chickens  were  there  from  morning  till 
evening.  They  never  allowed  Aletia  to  get  more  than  half  grown.  Even  when,  the 
20th  of  September,  I  brought  hnndreds  ofAletia  larvsd  into  one  of  the  fields  for  exper- 
iments with  Pvrethrum  the  turkeys  hunted  them  oat,  and,  with  superior  interest  and 
eyesight,  in  a  few  hours  none  were  left  except  two,  which  were  old  enough  to  web  up 
before  they  were  found  out. 

How  they  shoald  find  the  Boll- worm  so  often  I  do  not  know,  but  as  a  fact  it  was 
vain  for  me  to  mark  stalks  with  young  Hellothis  upon  them  with  a  view  to  future 
observations.  The  turkeys  were  there  firom  morning  until  night,  and  no  Heliothie 
dared  to  show  his  head,  as  they  often  do  at  close  of  day,  without  danger  from  these 
vigilant  guards.  Practically,  I  was  compelled  to  cage  all  I  proposed  to  watch.  To 
the  great  planting  interest  these  facts  can  be  of  little  value.  It  would  require  flocks 
of  immense  numbers,  and  to  be  herded  about  over  the  fields,  to  accomplish  anything 
proportionate  to  what  is  above  related  of  small  patches  near  habitations.  Jays,  black- 
birds, woodpeckers,  and  crows  destroy  vast  numbers  of  Hellothis  in  com  about  the 
time  the  grain  begins  to  toughen,  but  these  allies  levy  toll  also  on  the  crop.  *  »  * 
Very  respectfully, 

LAWRENCE  JOHNSON. 
Prof.  C.  V.  RiuKY, 

Chief  United  States  Entomological  Commission. 


TEE  COTTON  WORM. 

{Aletia  xylina^  Say.) 

Order  Lepidoptera  ;  Family  NooTUiD-ffl!. 

Pending  the  issuance  from  the  printing  office  of  the  special  report  on 
;his  insect,  which  will  form  Volume  lY  of  the  reports  of  the  United  States 
Entomological  Commission,  it  will  be  well  to  devote  a  few  pages  of  this 
annual  report  to  the  subject,  in  order  to  meet  the  constant  demand  for 
nformation.  This  will  best  be  done  by  reproducing,  1st,  part  of  an 
address  delivered  at  the  Atlanta  exposition,  giving  a  summary  of  prin- 
(iiples  we  have  established  and  work  we  have  done ;  2d,  a  letter  to 
Bon.  E.  J.  Ellis,  M.  C,  on  the  best  way  to  meet  a  possible  emergency 
in  the  overflowed  Mississippi  cotton  districts ;  3d,  an  illustrated  descrip- 
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tion  by  Professor  Barnard,  adapted  in  advance  from  the  special  report 
on  the  subject,  of  what  we  consider  one  of  the  best  and  simplest  spray- 
ing machines;  4th,  a  summary  of  damage  done  by  the  worm  in  1881,  as 
furnished  by  the  statistioian  from  replies  of  the  Department  correspond- 
ents to  a  sx>ecial  inquiry  on  the  subject;  5th,  some  recently-ascertained 
facts  in  the  natural  history  of  the  species,  and  particularly  the  settle- 
ment of  the  question  of  hibernation  wiUiin  our  borders. 

ADDRESS  ON  THE  COTTON  WORM. 
[Fran  an  •ddress  deUvered  by  C.  Y.  BIley  before  the  Cotton  Convention  at  Atlanta,  NoTember  4, 1881. J 
THB  COTTOK  WORM;  BRIEF  STATEMENT  OF  PAST  WORK. 

Tom  all  know  some  thin^  about  ibis  insect.  Under  the  yarioos  aliases  of  Cotton 
Wonn,  Caterpillar,  Army  Worm,  or  old  French  Chenille,  it  has  been  a  dread  to  the  cot- 
ton-grower of  the  United  States  since  the  beginning  of  the  centary.  A  native  of  Cen- 
tnd  and  South  America,  its  advent  in  the  northern  portion  of  the  contment  was  no 
donbt'ooetaneons  with  the  introduction  and  cultivation  of  cotton.  Appearing  in  de- 
stmotive  numbexs  at  irregular  intervals,  it  was  looked  upon  as  an  unmitigated  evil 
entirely  beyond  man's  control. 

The  most  careful  statistics,  compiled  at  my  request  by  Mr.  J.  R.  Dodge,  the  leadimr 

amoaltanJ  statistician  in  the  country,  show  that  during  the  period  from  1865  to  1879 

&  average  annual  loss  to  the  cotton-growers  from  this  cause  was  $15,000,000,  while 

in  some  years  it  reached  nearly  double  that  sum.   On  the  principle  of ''  a  penny  saved 

is  a  penny  earned,''  this  is  so  much  stolen  from  your  pockets.    Since  1879,  notwith- 

ittniing  increased  acreage,  the  loss  has  been  less,  owing  to  the  more  general  adoption 

of  methods  for  repressing  the  worm.  It  at  first  seems  astonishing  that  with  such  large 

IcMMt  to  the  staple  crop  no  systematic  attempt  should  have  been  made  to  overcome 

this,  the  planters  worst  enemy ;  that  no  enthusiastic  naturalist  should  have'  arisen 

aoumg  you,  either  before  or  after  the  war,  to  take  hold  of  the  problem,  and  at  least 

Bommon  iJl  the  aid  that  science  and  intelligence  could  bring  to  bear  to  solve  it. 

Bat  whatever  the  explanation,  the  fact  remains  that  up  to  1873  the  planter  was 
paotically  at  the  mercy  of  this  Aletia,  while  up  to  1878  there  existed  a  vast  amount 
of  theory  and  scarcely  any  exact  knowledge  relative  to  its  nature  and  habits.  A  few 
Soathem  men  like  the  late  Thomas  Affleck,  of  Brenham,'Tex.,  and  Dr.  D.  L.  Phares, 
now  of  the  State  agricultural  college  at  Starksville,  Miss.,  had  written  intelligently 
of  what  they  had  observed  in  their  own  limited  regions,  but  without  laying  claim  to 
thftt  general  entomological  knowledge  and  experience  which  was  necessary,  whether 
to  correct  interpretation  of  the  manifestations  or  the  practical  solution  of  the  problem. 
Prot  Townend  Glover  also  did  his  very  best  work  in  tliis  field,  but  the  practical  out- 
oome  had  been  the  use  of  fires  and  lamps  to  attract  and  kill  the  parent  moth — methods, 
tt  the  best^  more  or  less  unsatisfactory  and  inefiectual  in  preserving  the  crop. 

In  1872  I  suggested  the  nse  of  Paris  green  to  destroy  this  pest,  and  in  1873  confidently 
I'Nommended  it  for  the  purpose,  in  an  address  which  was  very  generally  copied  in 
Southern  journals.  The  planters  in  the  more  southern  portions  of  the  cotton  belt,  who, 
After  the  war,  and  while  struggling  against  many  advei'se  intiuences,  hud  seen  their 
OOM ruined  year  after  year,  and  had  become  well-nigh  discouraged,  hailed  this  remedy 
^tn  profound  joy,  and  many  were  the  touching  expressions  of  appreciation  and  thank- 
fiilneas  which  I  received  from  various  quarters.  Men  more  zealous  for  their  own  gain 
than  for  the  public  welfare  patented  various  combinations  of  Pans  green  and  other 
ttwnical  poisons,  and  did  a  lucrative  business  in  selling  rights  to  use  their  various 
pompounds  under  names  that  conveyed  no  idea  of  their  nature.  They  all  had  arsenic 
in  some  form  as  base,  and  feeling  that  the  patentees  were,  in  great  measure,  imposing 
on  the  public,  I  used  my  pen  and  influence  to  stay  the  im]K)8itions.  The  period  be- 
tween 1875  and  1878  was  one  of  activity  in  the  improvement  of  appliances  for  using 
the  poisons,  but  they  all  had  for  their  object  the  throwing  of  these  last,  in  liquid  or 
powder,  broadcast  over  the  plants. 

Although  I  had  long  felt  that  the  subject  was  one  of  the  greatest  importance,  well 
^Btenring  the  attention  of  the  national  government,  the  opportunity  to  begin  a 
toough  investi^tion  of  it  was  first  offered  in  1878,  when,  as  Entomologist  to  the  De- 
prtaent  of  Agnculture,  and  with  the  hearty  assistance  of  Senator  Morgan,  of  Ala- 
Wma,  and  other  Southern  Senators  and  Representatives,  I  secured  a  small  apropria- 
tecf  $5,000  for  the  purpose.  The  investigation  has  not  been  without  obstacles  and 
ttsohiee.  During  the  first  two  years  the  prevalence  of  yellow  fever  was  an  imped- 
^■Mt,  and  as  the  most  interesting  sections,  from  the  Cotton  Worm  standpoint,  are  the 
^Ml  malarious  and  unhealthy,  and  observations  must  bo  made  during  the  night  as 
^  at  by  day,  few  of  my  agents  have  escaped  sickness  after  a  summer^  work  in  the 
M.   Prof  W.  S.  Barnard,  who  is  here  with  me  now  in  charge  of  the  machinery  on 
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exhibition  benestli  tliis  hall,  and  to  whuse  perseverance  and  inccenoity  we  owe  vari- 
OQS  important  mechanical  contrivances,  was  so  serionsly  ill  at  Selma  last  fall  that  I 
once  almost  despaired  of  getting  him  hack  safe  to  his  home  in  the  North.  I  men- 
tion these  facts  because  the  synopsis  of  results  which  I  shall  now  endeavor  to  present 
to  you  will  convey  no  adequate  idea  of  the  time  and  labor  involved  in  getting  at  the 
truths  which,  once  obtained,  appear  simple  enough.  ''What  is  missed  is  mystery^  what 
is  hit  is  history,^'  and  yon  have  all  no  doubt  laughed  at  the  simplicity  of  8on\e  feat  or 
trick  of  legerdemain  after  it  was  once  explained,  where  before  yon  had  puzzled  your 
heads  in  vain  for  the  explanation.  Nature's  truths  are  all  simple  when  we  have  once 
learned  to  read  them,  but  the  key  to  unlock  them  is  generally  revealed  to  us  only 
after  mnch  patient  and  intelligent  search  in  field  and  laooratory, 

NATURAL  HISTORY  OF  THB  COTTON  WORM. 

Here  [pointing  to  diagram]  yon  have  illustrated  a  worm  whieh  yon  are  all  more  or 
less  familiar  with  in  its  general  aspects  and  its  consequences.  It  belongs  to  the  same 
order  (Lepidoptera)  as  the  8ilk-worm.  The  one  industriously  spins  for  na  that  most 
lostrous  and  unequaled  fiber  that  plays  such  an  important  part  in  the  oommeroe 
of  the  world,  and  was  ^r  a  long  time  a  fit  emblem  of  royalty ;  while  the  other  is  bent 
on  destroying  that  fiber  which,  though  less  rich  and  costly,  is  more  important  to  the 
multitude.  The  one  by  study,  experience,  and  experiment  man  has  succeeded  in  arti- 
ficially propagating ;  the  other,  by  the  same  methods,  he  may  sucoeed  in  destroying. 

Omne  vivum  ah  ovo.  All  life  comes  from  an  egg.  Modem  science  confirms  this  Lm- 
n»an  aphorism.  Our  Cotton  Worm  invariably  hatches  from  an  egg,  and  the  very 
common  belief  among  planters  that  it  has  a  spontaneous  origin,  or  in  some  way  ooraes 
from  cotton-seed,  is  childish.  The  egg  is  0.6°^  wide,  circular,  much  flattened,  and 
ribbed.  Bright,  bluiali-green  in  color  when  first  laid,  it  is  attached  singly  to  the  under 
side  of  the  larger  and  lower  leaves,  and  is  easily  overlooked.  In  from  two  to  four  days 
lifter  being  laid — the  time  varying  with  the  season — the  young  worm  hatches.  It 
feeds  for  a  few  days  upon  the  under  side  of  the  leaves^  making  yellowish  and  semi- 
transparent  blotches.  These,  to  the  well-posted  planter,  betoken  \ts  presence,  where 
otherwise  it  would  remain  unnoticed.  It  sheds  its  skin  five  times  and  acquires  full 
growth  in  from  one  to  three  weeks  after  hatchinf^,  according  to  the  season.  It  riddles 
the  cotton-leaf  only  in  the  last  half  of  its  worm-life  and  eato  mere  during  the  last  two 
days  than  during  all  the  rest  of  its  existence.  I  want  you  to  bear  Uiis  fiaot  In  mind, 
as  it  explains  the  apparently  sudden  appearance  of  the  worm,  so  often  remarked 
upon.  When  full-grown  the  creature  spins  a  slight  web,  usually  in  a  piece  of  roUed^up 
leaf,  and  becomes  a  chrysalis,  which  from  its  nature  must  always  be  formed  above 
ground  and  cannot  burrow  beneath  the  surface  of  the  soil.  This  Bt4ite  lasts  on  an 
average  about  one  week  in  midsummer,  but  two  or  three  times  as  Ions  in  spring  or 
fall.  In  due  time  the  moth  or  imago  issues.  This  moth  has  a  series  of  wavy,  lilac- 
colored  or  crimson  lines  across  the  somewhat  olivaceous  front  wings,  which  generally 
have  a  clay-yellow  or  faintly  golden  cast,  but  it  is  chiefly  distinguished  by  a  dark,  oval 
8iK>t  on  the  disk  of  each  wing,  and  by  three  minute  white  specks  dividing  the  space  be- 
tween this  dark  spot  and  the  eiioulder  in  three  equal  parts.  It  rests  with  the  wings  form- 
ing a  straight  line  along  the  back.  It  is  nocturnal  in  habit,  resting  during  the  oay,  and 
taking  but  a  short,  startled  flight  when  disturbed.  In  the  early  part  of  the  night  it 
is  busy  feeding  and  hovering  from  plant  to  plant,  in  flight  contracting  strongly  with 
its  darting  day-flight.  In  the  latter  part  of  the  night  and  small  hours  of  the  morning 
the  sexes  pair  ana  the  female  is  engaged  in  ovipositing.  Its  food  is  chiefly  the  sac- 
charine exudations  from  certain  glands  on  the  under  side  of  the  midrib  of  the  loaves 
and  at  the  bases  of  the  outer  lobes  of  the  involucre,  though  it  will  feed  on  all  sorts  of 
other  sweets  and  is  capable  of  fretting  the  surface  and  sucking  the  juices  of  fruits. 

The  time  elapsing  from  one  generation  to  another  varies  according  to  temperature, 
and,  therefore,  according  to  season.  There  is  increasing  activitv  and  acceleration  in 
development  from  the  first  ai)pearanc«  till  July,  and  thenceforth  decreasing  activity 
and  retardation  in  development  till  ftx>st.  Thus  in  midsiimiuer  the  whole  cycle  of  in- 
dividual life,  from  the  hatching  to  procreating,  may  occupy  less  than  three  weeks, 
while  in  spring  and  late  autumn  it  may  occuiiy  twice  that  time.  Taking  the  whole 
season  through,  however,  the  time  from  the  egg  of  one  generation  to  that  of  another 
will  average  about  one  month. 

The  first  worms  appear  much  earlier  than  was  formerly  supposed,  vie.,  fVom  the 
middle  of  April  till  the  middle  of  May,  in  tlio  southern  portion  of  the  cotton  belt.  The 
fact  that  these  early  worms  generally  attract  no  attention,  and  that  the  species  seldom 
acquires  disastrous* force  till  the  third  generation,  lut.6  given  rise  to  the  erroneous  no- 
tion of  later  first  appearance.  There  are  also  many  more  generations  than  has  been 
supposed,  seven  or  more  being  produced  toward  the  Gulf,  tne  last  enduring  till  froNt 
onts  it  ofl'.  When  I  tell  you  that  in  addition  to  this  rapid  succession  ef  breeds  the  moth 
is  one  of  the  most  prolillc  with  which  I  am  acquainted,  capable,  in  fbct,  under  favor- 
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ing  ciromnstances,  of  laying  six  or  aeyen  hundred  eggs,  yon  will  no  longer  wonder  at 
itsdeatmctive  capacity.  The  progeny  of  a  siogle  female  may,  in  less  than  two  months. 
Qodflr  the  iniiaence  of  midsommer  temperature,  reach  twenty  billions,  while  you  all 
knav  that  l^alf  a  dozen  worms  to  a  plant  are  sufficient  to  jeopardize  the  crop.  Why, 
wen  it  not  for  the  various  natural  checks  upon  the  increase  of  the  species  in  geomet- 
lioftl  mtio,  sacoeseful  cotton-cn)tnre,  with  all  our  improved  methods  for  destroying  the 
pert,  wouid  be  utterly  impossible,  Kemove  the  barriers  and  the  flood  comes.  The  oo- 
Mtioual  impotence  of  the  natunU  checks,  through  one  cause  or  another,  ver^  quickly 
giTet  the  Cotton  Worm  the  mastery  in  the  struggle  for  existence,  and  precipitates  it 
upon  ns  in  nmltitndes  almost  as  if  by  magic. 

I  have  frequently  referred  to  the  soutnem  part  of  the  cotton  belt,  because  the 
iiiMOt  acte  dlnferently  in  the  southern  portion  of  the  belt,  where  it  hibernates,  from 
what  it  doee  in  the  northern  portion.  Here  it  appears  later  and  only  after  having 
become  exceMiveiy  multiplied  further  south.  The  dividing  line  between  these  two 
portions  hae  been  approximately  given  in  my  Bulletin  on  tl^  Cotton  Worm. 

The  manuiacturers  here  presentnave  laid  stress  on  the  importance  of  cleansing  your 
QOtlon  from  sand,  leaf,  and  other  trash  before  shipment,  and  Mr.  Atkinson  emphasized 
Ui«  point  in  his  address  yesterday.  It  may  not  be  generally  known  that  it  is  the  gnaw- 
ing of  the  worm  which  causes  the  staining  and  fragments  of  leaf  in  the  cotton,  and 
that  this  is  much  more  difficult  to  remove  in  ginning  than  sand  or  earth,  and  I  wish 
70a  particularly  to  bear  in  mind  that  for  this  reason  the  destruction  of  the  worm  will 
pay  you  ten  times  its  cost,  even  when  the  worm  comes  too  late  to  otherwise  iigure  the 

HoWt  I  feel  that  I  have  got  on  to  a  theme  of  great  ooncern  to  you  all,  bnt  I  must 
jmm  over  many  questions  of  interest  if  I  am  to  reach  the  chief  object  of  myremarks. 
To  treat  of  the  oonditions  of  soil  and  plant  most  favorable  to  the  Cotton  Worm,  the 
fluteorological  influences  affecting  it,  the  migrations  of  the  moth,  the  manner  of 
hibematioD,  the  parasites  and  other  natural  enemies,  would  require  many  hours'  time, 
and  I  must  pass  them  by  for  the  present.  Before  prooeeding  to  the  more  practioal 
QQnaiderations,  however,  I  wish  to  say  a  few  words,  by  way  of  comparison,  about  an- 
oiher  important  enemy  of  the  cotton  crop,  vie.,  the  Boll- worm. 

[Tha  professor's  remarks  were  here  illustrated  by  colored  diagrams.    He  gave  an 
iatiiasting  account  of  the  Boll- worm,  showing  its  habits  and  character,  and  how  it 
diffaied  from  the  Cotton  Worm  in  transforming  underground,  in  the  manner  in  which ^ 
the  moth  rests,  and  in  other  particulars,  but  that  the  two  resembled  each  other  iu 
both  Heeding  at  first  on  the  under  side  of  the  leaf.] 

From  the  facts  here  presented  it  is  obvious  1hatpoi8on$  applied  to  the  under  $wfao$  of 
(kt  lescct  will  a€Oompli»hfar  more  good  than  when  thrown  on  the  upper  turf  ace,  as  has  been 
the  ooumon  custom,  lliey  will  more  surely  kill  the  young  worms  before  these  do 
SDT  damage;  they  will  tend  to  kill  the  moths,  and  they  will  likewise  kill  the  young 
Boll-worms.  Time  will  not  permit  me  to  go  into  details  as  to  the  difierent  substances 
that  may  be  used  for  the  destruction  of  these  worms.  It  suffices  to  say  that  of  the 
tons  of  different  ingredients  that  we  lia\e  experimented  with^  Paris  green,  London 
purple,  or  arsenic  in  bome  form,  give  the  most  satisfaction,  while  the  only  vegetable 

Sfodnct  that  gives  any  promise  of  usefulness  is  Pyrethrum,  prepared  from  plan^  iu- 
igenoQs  to  parts  of  Europe  and  Asia,  and  the  cultivation  of  which  I  have  been  en- 
^voring  to  establish  in  various  ports  of  the  South. 

IMPROVED  APPUANCE8. 

^'Planters  wiU  apply  poisons  either  in  liquid  or  in  powder,  according  to  circnm- 
•tiaces  and  conveniences.  The  wet  metlioil,  according  to  present  practices,  in  the 
*^  expeditions,  and  the  safer  so  far  as  injury  to  man  and  stock  is  concerned  It 
*0t8]efl8  favorably  in  wet  weather,  the  iirst  outlay  in  appliances  is  greater,  and  they 
IIS  often  useless  where  the  soil  is  heavy  and  wet.  The  dry  method  can  be  most  an- 
^Wsgeously  use<l  in  wet  weather,  and  the  application  is  most  persistent;  the  cost  of 
^Deats  has  heretofore  been  great;  there  is  more  danger  to  the  operator,  and  an  acre 
apoiaoned  less  qnickly. 

'experiment  shows  that  in  the  broa<lcast  methods  of  sprinkJing  there  is  a  limit  to 
ttaiabdivision  of  the  liquid  beyond  which  it  cannot  practically  be  carried,  both  on 
•Wonnt  of  the  greater  tendency  of  the  nozzle  to  clog  and  of  the  greater  specific 

EWty  of  the  poison  compared  to  water  in  line  spray;  so  that  in  attempting  to  throw 
ipray  over  ten  or  twelve  rows  the  outer  rows  receive  no  poison.  This  last  ob- 
ititlt  applies  less  to  Pyrethrum,  which  has  least  speciiic  gravity.  In  using  the  poi- 
''■•dry  It  dues  not  seem  possible  to  advantageously  diminish  the  amount  per  aore 
^ioy  present  appliances,  but  I  have  reasons  to  believe  that  a  diluent  of  simple  earth 
^  vied  and  pulverized  may  be  used  with  as  much  advantage  as  any  more  costly."* 

*  Quoted  from  a  paper  read  in  It^O,  before  the  Am.  Ass.  Adv.  Sc. 
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POISONING  FROM  BELOW. 

Now  the  tTirowing  of  poison  from  below  and  the  introdnction  of  a  new  nozzle  has 
enabled  ns  to  diminish  much  further  the  quantity  to  be  thrown  on  the  plant  in  either 
method. 

The  old-fashioned  punctured  sprinklers,  and  perforated  or  gauzed  sifters,  with  which 
all  are  familiar,  have  proved  impracticable,  because  of  the  Hue  holes  becoming  clogged 
by  wet  poison  and  other  materials.  To  prevent  this,  stirring,  shakine,  and  strainmg 
appliances  have  been  combined  with  them,  but  without  as  good  results  as  we  desire. 

What  may  be  called  slit-nozzles  have  been  made  in  numerous  forms.  The  fluid, 
being  squirted  out  through  a  slit,  expands  in  a  fan-like  shape,  and  thus  breaks  np  into 
a  sheet  of  spray.  The  fissures  have  been  cut  in  different  angles  and  curves  to  produce 
several  kinds  of  Jets,  and  some  can  be  enlarged  or  reduced  by  an  a^Jtistable  screw. 
Where  large  and  coarse  sprays  for  broadcast  sprinkling  are  desired,  and  the  opening 
may  hence  be  coarse,  these  answer  admirably;  but  for  very  small,  fine  sprays,  such  as 
are  needed  in  poisoning  cotton  firom  beneath,  the  slit  must  be  so  fine  as  to  olog.  To 
remedy  this  difSculty  we  have  an  improvement  adapted  to  all  nozzles  of  this  class. 
The  fluid  is  forced  into  the  round  nozzle  chamber  through  a  tube  or  hole  tangential 
to  its  circumference,  thereby  causing  an  intense  whirling  motion  against  the  inner 
surfoce  and  ite  slit  so  aa  to  wash  away  and  keep  in  action  the  particles  which  would 
otherwise  tend  to  accumulate  upon  and  clog  the  narrow  outlet.  The  nozzle  chamber 
can  be  easily  opened  to  remove  what  collects  within. 

Lip  nozzles  are  such  as  spread  the  liquid  into  a  shower  by  squirting  it  against  an 
inclined  surface  or  lip,  which  may  be  formed  flat  to  deflect  in  one  plane,  or  angular 
so  as  to  throw  in  two  or  more  planes,  or  conical  to  produce  funnel-shaped  sprays. 

Nozzles  of  this  class  are  excellent  for  broadcast  sprinkling.  The  lip  resists  the  fluid 
after  it  is  freed  from  pressure,  thereby  retarding  it  slightly  and  causing  a  little  to 
waste  by  dripping  or  fallrng  in  large  drops  unless  forced  with  great  velocity.  An  ad- 
ditional pipe  to  catch  and  return  the  drip  has  been  used. 

Rotary  nozzles  are  of  several  kinds.  Those  in  common  use,  as  lawn  sprinklers, 
work  on  the  principles  of  Barker's  mill  and  of  the  windmill.  The  water  striking  the 
inclined  surfaces  of  a  rotary  part  makes  it  whirl  so  as  to  throw  and  bre^  the  fluid  to 
pieces.  Then  there  are  ordinary  tubular  hose  nozzles  with  the  caliber  rifled  for  all  or 
a  part  of  their  length  to  give  a  spiral  movement  whereby  the  fluid  is  thrown  into  a 
spray. 

The  rotary  nozzles  noticed  are  only  available  for  broadcast  sprinkling;  but  we  have 
one  named  the  cyclone  nozzle,  which  is  not  only  suited  for  the  same  purpose  by  atom- 
izing fluid  fine,  and  in  any  volume,  but  which  is  well  adapted  for  spraying  the  foliage 
beneath.  The  round  nozzle  chamber  has  a  tangential  inlet,  and  at  right  angles  to 
this  a  round  central  outlet.  Fluid  forced  through  it  whirls  with  an  incomprehensible 
velocity  in  a  volute  course  to  the  central  orifice,  producing  a  broad,  fine,  beautiful 
spray.    This  nozzle  is  the  best  yet  invented  for  spraying. 

Our  machines  for  throwing  poisons  are  arranged  in  four  natural  classes : 

1st.  Brush  throwers. 

2d.  Rotary  fan  blowers. 

3d.  Bellows  blowers. 

4th.  Squirting  machines. 

I  must  omit  Si  detailed  consideration  (though  vou  will  find  on  the  grounds  many 
ingenious  improvements  which  we  have  made  in  their  application)  and  confine  my  re- 
marks to  the  squirting  machines  which  are  the  most  valuable  for  our  purpose.  A  great 
many  kinds  of  force  pumps  have  been  tried.  The  rotary  seems  beet  suited  to  combine 
in  machinery,  but  as  yet  we  have  none  cheap  enough  for  the  planter.  Among  the  piston 
pumps  several  are  cheap  and  work  well,  as  Whitman's  fountain  pump,  the  Little  Giant, 
Ruhmann's,  &c.  No  improvements  of  much  value  have  been  recently  added  in  the 
pumps  which  are  suited  for  our  purposes.  As  a  rule  the  simplest  are  the  best  and 
cheax>est. 

But  the  greatest  advance  in  this  line  is  shown  ui  our  automatic  sprinkler,  which 
entirely  does  away  with  the  labor  of  operating  pump.  A  windlass  arrangement  ele- 
vates the  baiTcl  of  poison  so  high  that  gravitation  supplies  the  spraying  power.  Prob- 
ably no  more  simple  or  practical  method,  than  this  can  ever  be  invented,  and  it  will 
remain  a  standard  process. 

Fire  extinguishers  worked  by  gas  pressure  have  been  tried  for  spraying  fields,  bnt 
^^hose  in  use  are  too  expensive  and  waste  an  unnecessary  quantity  of  chemicals.  We 
lave  an  improved  method  of  spraying  plants  by  gas  pressure  which  is  cheap  and 
'vasily  managed. 

We  have  a  rotary  fan  blower  in  combination  with  diverging  pipes  ending  in  forked 
ips  and  mounted  on  a  triangular  tripod  frame  with  hind  swiveled  wheels  and  front 
-jearing,  with  belt  to  move  the  fans  at  2,000  revolutions  per  minute. 

We  have  rotary  fan  blowers  for  throwing  fluid  poison.  We  have  bellows  blowers 
•1  combination  with  a  plow  or  cultivator,  whereby  the  cotton  may  be  poisoned  while 
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it  is  being  cultivated.  We  have,  further,  componnd  fouDtaiu  sprinklers  through 
wMoh  the  'wat^r  may  be  forced  by  a  pomp  or  by  gas  presntire  or  by  gravitation.  In 
the  simplest  and  best  machine  we  nave  the  water  is  forced  through  a  system  of  dioho- 
tomoQsly  branching  tubes,  the  last  fork  flexible  so  as  to  hng  and  sprinkle  two  rows 
from  beneath.  The  flexibility  allows  no  breakage  in  pipes,  and  the  trailing  flexible 
foikB  adaprt  themselves  to  crookedness  and  variations  in  the  width  of  rows. 

The  advantages  of  the  triangular,  tripod,  tricycle  frame  are  that  it  conforms  to  all 
iiregularities  in  iJl  directions.  It  cannot  well' tip  over ;  it  forms  the  base  of  a  pyr.a- 
ndd  supporting  the  barrel  of  poison;  it  turns  easily  and  short  as  upon  a  pivot;  it 
pulls  easily  and  it  opens  and  shuts  to  suit  the  width  of  the  rows. 

With  this  machine  from  twelve  to  twenty  rows  of  cotton  are  easily  and  effectually 
poisoned  from  below  at  a  minimum  cost  of  machinery,  and  with  the  minimum  quan- 
tity of  material. 

As  a  few  Minutes  spent  in  witnessing  the  working  of  this  machinery  on  these  grounds 
will  oonvey  a  better  idea  than  any  amount  of  further  description,  I  will  detain  you 
no  longer,  but  earnestly  invite  you,  upon  adjournment,  to  examine  it.  With  a  first 
outlay  of  from  |10  to  $15  for  machinery,  not  more  than  one  cent  per  acre  for  material 
tnd  tne  labor  of  one  man  and  a  team,  one  hundred  and  fifty  acres  of  cotton  can  be 
poisoned  and  protected  in  a  day.    What  more,  gentlemen,  can  you  desire  f 

No  one  feature  of  this  marvelous  exhibition,  which  does  so  much  credit  to  the  pro- 
jectors and  managers,  has  interested  me  more  than  the  trial  ground,  where  your 
Southern  crops  and  cotton  from  all  parts  of  the  world  are  under  cultivation  for  com- 
paiison,  and  I  felt  an  intense  mortification  when  I  found  upon  arrival  here  Ibat  this 
eotton  was  all  defoliated  by  the  worm.  Estimating  that  the  plot  contains  two  acres, 
it  conld  have  been  protected  in  less  than  an  hour,  and  c^ith  less  than  a  dollar's  outlay, 
tnd  it  would  have  been  a  veritable  pleasure  to  mo,  and  a  most  telling  practical  lesson 
toyou.  to  have  seen  that  interesting  patch  of  cotton  now  in  full  leaf,  while  destruction 
was  all  around,  and  it  should  have  been  had  I  known  of  its  existence  in  time. 

There  is  one  other  fact  I  desire  to  call  your  attention  to  before  taking  my  seat.  The 
work  we  have  been  doing  on  this  Cotton  Worm  is  not  sectional.  The  appliances  I 
have  deiicribed  to  you,  which  have  been  perfected  for  the  benefit  of  the  South,  will 
benefit  all  sections  of  our  country^  for  they  are  applicable  to  the  potato  crop  and  to 
miny  other  crops.  I  wish  our  legislators  to  bear  this  in  mind,  for  our  work  in  this 
field  illustrates  what  has  proved  true  in  many  other  fields,  viz.,  that  what  benefits  any 
particular  section  redounds  to  the  common  good. 

I  thank  you,  gentlemen,  in  conclusion,  for  the  attention  ^ou  have  given  to  these 
friCpnentary  remarks.  I  have  shown  yon  but  the  barest  outline  of  the  many  interest- 
ing and  important  questions  raised  by  the  consideration  of  a  single  insect.  What  I 
bare  said  is  simply  suggeetive  of  the  many  things  that  have  necessarily  been  left  im- 
ttid,  and  my  object  wDT  have  been  fulfilled  if  the  remarks  lead  to  questions  from  the 
practical  plant^^rs  here  congregated,  and  to  profitable  discussions.  The  Cotton  Worm 
18  but  one  of  many  insects  that  afl'ect  your  staple ;  cotton  is  but  one  of  many  products 
wbich  form  the  basis  of  our  prosperity  as  a  people,  and  which  are  all  more  or  less 
effected  iy  insect  enemies  which  call  lor  attention  from  the  Entomological  Division 
of  tbe  Department  of  Agriculture.  This  Di  vision,  again ,  is  but  one  of  several  embraced 
in  that  Department,  which  has  for  aim  the  amelioration  of  the  farmer's  condition 
and  the  advancement  of  the  greatest  of  all  industries.  t 

PROTECTION   FEOM  INJURY  IN  THE  REGIONS   OVERFLOWED  BY  THE 

MISSISSIPPI. 

The  following  letter  of  recommendations  was  written  in  obedience  to 
•  request  from  Hon.  E.  J.  Ellis,  M.  C,  and  from  Messrs.  Shattuck  & 
Ho&ian,  of  New  Orleans,  for  information  that  could  be  used  iq  the 
papers,  and  otherwise,  in  order  to  enable  the  planters  in  the  regions 
overflowed  by  the  Mississippi  to  prepare  for  possible  injury: 

Depaktment  op  Agriculture,  Entomological  Division, 

Washington,  D.  C,  Apnl  25, 1882. 

BiES:  The  planters  of  the  Mississippi  flats,  especially  those  in  the  flood  country,  are 
iwbably  correct  in  expecting  nnnsual  damage  from  the  worm  to  follow  as  a  conse- 
quence iipon  the  crop  beinpj  belated.  It  is  only  a  fair  supposition  from  the  present 
*QtlQok  that  the  plant  will  be  serionsly  attacked  before  it  begins  to  make  a  crop.  On 
tttie  accoants  the  relation  of  most  of  the  planters  of  that  extensive  region  as  mort- 
Pt^tothe  great  mercantile  honses  that  advance  their  supplies  on  the  ruinous  credit 
there  prevalent,  is  at  this  date  very  unpromising  and  unsatisfactory  to  both 
And  these  premises  naturally  account  for  the  unusual  number  of  letters  now 
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ocimiog  from  planters  and  merchante  of  that  section  of  onr  oonntry  inqnirhig  for  infor- 
mation respecting  the  pest  and  the  best  method  of  prerenting  or  resisting  iU  progress. 
It  "would  indeed  seem  wise  for  those  who  advance  supplies  upon  secnrity  on  the  pro- 
spective crop  to  farnish  also  the  appliances  for  destroying  the  pest,  and  insist  on  these 
being  purchased,  and  i>erhaps  with  an  agreement  to  use  them  faithfully  for 

PROTBOTmO  THB  CROP, 

as  a  prerequisite  to  obtaining  such  heavy  credits  as  so  many  have  become  aocustomed 
or  forced  to  ask  and  ex;pect.  Such  invefftmcnt  should  be  a  kind  of  insurance  or  a  sort 
of  security  somewhat  equivalent  thereto. 

The  old-fashioned  watering-pots  are  sold  in  quantities  in  some  instances,  but  by 
these  the  poisoning  is  done  in  a  poor,  primitive  manner,  which  is  always  unsatisfac' 
tory  and  often  quite  unsuccessful.  None  of  the  barrel-pumps,  producing  broadcast 
sprays,  have  become  such  standard  machines  that  the  trade  could  have  confidence  to 
invest  in  quantities  of  them  or  feel  sure  of  disposing  of  a  large  invoice.  Many  of  these 
have  considerable  local  notoriety  and  sale,  and  some  hydronettes  of  northern  manufact- 
ure have  found  a  more  general  distribution,  but  it  cannot  be  said  that  any  one  of 
these  has  become  such  a  standard  machine  as  larse  jobbers  would  dare  to  handla.  In-, 
deed  there  seems  to  bave  prevailed  the  sense  that  the  special  requirements  for  the 
thorough  and  wholesale  destruction  of  the  worms  were  not  yet  met  by  the  machines 
made,  and  the  suitable  article  has  long  been  looked  fbr  and  hoped  for  in  vain. 

During  the  investigation  which  I  have  been  conducting,  practical  machines  on  new 
principles  have  been  invented  and  tested  that  satisfy  aU  the  conditions  of  this  mffi- 
cnlt  problem  to  destroy  the  worm  in  an  economic,  certain  and  wholesale  manner. 
The  idea  of  first  importance  is,  that  the  poison  he  (fpplied  to  the  under  surface  of  the  foliage. 
where  the  young  worms  start  and  grow  until  large  enough  to  eat  through  the  leaf  and 
become  destructive,  where  the  poison  will  remain  on  and  not  be  washed  off  by  dew 
or  each  shower  of  rain. 

To  devise  the  mechanical  means  of  accomplishing  this  on  a  lar^e  scale,  or  in  a  rapid 
manner,  was  the.more  baffling  under  the  couditions  that  complexity  and  much  expense 
must  be  avoided.  But  all  the  more  difficult  points  have  been  overcome  by  contrivances 
which  are  beautifully  simple  and  practical,  and  it  is  to  be  regretted  that  they  proba- 
bly cannot  be  put  on  the  market  before  next  season ;  hence  it  would  not  be  worth 
while^  did  space  permit  it  in  a  letter  like  this,  to  enter  upon  a  detailed  description  of 
the  improved  machiDery  referred  to,  which  will  appear  in  a  final  report  soon  to  be 
printed.  For  the  present,  then,  only  the  older  macmnes  are  available,  and  t  have  sent 
xo  Messrs.  Shattuck  &  Hofiman,  of  New  Orleans,  such  copies  as  the  Department  has 
to  spare  of  a  report  in  which  their  descriptions  and  relative  merits  are  presented^nly 
directing  your  attention  specially  to  the  broadcast  spray  pumps  maoe  by  Bir.  K.  T. 
Deakin,  Philadelphia,  Pa.;  Mr.  J.  P.  Buhmann,  Sohulenburg,  Tex.;  ana  Mr.  John 
Schier,  EUinger,  Tex. 

The  only  desirable  poisons  that  will  be  obtainable  in  great  quantitea  by  the  planters 
are  the  various  arsenical  preparations,  and  foremost  among  these  are 

PARIS  GRXEN  AND  LONDON  PURPLE. 

By  th€  ordinary  method  of  sprinkling  poison  from  water-pots,  or  in  broadcast  sprays 
from  barrel  pumps,  about  40  gallons  of  water  containing  one  pound  of  Paris  green  or 
two-fifths  01  a  pound  of  Loudon  purple,  kept  well  mixe^  by  stirring  or  shaking,  may 
be  applied  to  tne  acre.  When  a  bellows  atomizer  is  used  to  diffuse  it  more  finely  and 
more  thoroughly,  which  is  much  preferable,  less  than  half  that  quantity  of  poison  and 
water  to  the  acre  will  give  equally  good  results.  In  sifting  on  dry  poison  by  such  sifters 
as  are  usually  employed,  one  pound  of  the  Paris  green  to  35  pounds  of  such  mixture 
of  fiour  and  ashes,  or  one  pound  of  London  purple  to  45  pounds  of  such  mixture,  are 
proper  proportions  to  use.  The  flour  is  adhesive,  holding  the  poison  £Mtto  the  leaves 
and  coating  the  particles  of  poison  so  that  they  come  lew  in  contact  with  the  surface 
of  the  plant,  andhenceit  helps  to  prevent  their  caustic  action  or  burning  of  the  leaves. 
The  ashes  have  a  still  greater  ameliorative  effect  in  preventing  the  caustic  action,  and 
on  this  account  it  is  well  to  use  as  much  as  one-third  ashes  to  two-thirds  fiour  to  form 
the  mixture.  With  this  preparation  the  poison  cannot  be  too  thoroughly  mixed, 
"better  devices  for  mingling  these  homogeneously  with  each  other  are  still  to  bo  sought. 

^he  best  now  easily  prepared  by  the  planter  consists  of  a  barrel  with  a  number  of  rods 
put  through  it  endwise  and  a  great  number  of  large  spikes  driven  through  its  sides  to 

project  far  into  the  cavity. 

THE  SUBSTANCES  TO  BE  MIXED 

»re  put  into  the  barrel  through  a  large  hole,  which  is  then  closed,  while  the  barrel  is 
^ung  upon  an  axis  and  rotated  until  thoroughly  mixed. 

It  should  be  added  that  in  case  the  poisons  recommended  are  in  any  instance  not 
/OtainablCi  the  pure  arsenic  or  arseniate  of  soda  may  be  resorted  to^  aiuoe  these  have 
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Inm  uatd,  to  adTantage,  though  not  always  with  the  best  satisfactioD.  Although 
Umm  aabetAnoea  are  cheap,  their  oanstic  effect  on  the  plant  is  greater.  The  mixture 
sow  most  used  consists  of  20  grains  of  arseniate  of  soda  and  §00  grains  of  dextrine. 
dlNolTed  ip  one  gallon  of  cold  water.  Four  ounces  of  this  mixtnre  to  40  gallons  of 
witer  can  be  sprinkled  on  each  acre.  The  common  arsenic  water,  which  every  drug- 
giit  knows  how  to  make,  will  answer  well.  To  make  it  from  the  white  arsenic  (arse- 
nioua  acid)  and  common  baking  (carbonate  of)  soda  is  cheaper  than  to  buy  the  arse- 
niate, idthoagh  the  arseniate  method  of  preparation  involves  less  time  and  labor. 
Oae-ftfth  of  a  pound  of  sal  soda  to  a  pound  of  arsenic  should  be  boiled  in  a  gallon  of 
water  nniil  dissolved.  The  solution  is  permanent,  no  stirring  or  shaking  being  neces- 
my  to  keen  the  poison  mixed.  One  quart  of  the  solution  to  40  gallons  of  water  is 
ued  on  ea<ui  acre. 

In  applying  poison  with  blowers,  a  much  smaller  quantity  of  the  poison  and  its 
dilutents  wiirbe  sufficient,  and  when  the  poison  is  blown  onto  the  under  surfaces  the 
adhesive  element  is  no  longer  needed. 

Both  Paris  green  and  London  purple,  when  not  adulterated  and  where  properly  ap- 
plied have  always  given  satisfactory  results.  The  latter  seems  to  act  a  little  dower 
than  the  Paris  green ;  perhaps  because  the  worms  do  not  eat  it  so  quickly,  for  they 
reftise  to  eat  poisons  until  they  become  very  hnngij,  but  it  is  much  the  cheapest,  and 
being  a  finer  powder  is  susceptible  of  a  much  thinner  distribution  than  it  usually 
cets.  If  very  thinly  and  evenly  applied  it  will  be  eaten  sooner,  and  when  used  in 
due  time  will  prove  equally  as  efifective  as  the  Paris  green.  And  it  is  likewise  com- 
mendable to  administer  any  poison  whatever  that  is  to  be  used  so  early  as  to  destroy  the 
worms  before  they  reach  destructive  size,  and  before  they  appear  on  the  upper  sur- 
&oes  of  the  leaves.  Planters  must  be  urged  to  watch  carefully  the  under  surfaces  of 
the  Ibliage  throughout  the  cultivating  season.  'Bbe  very  young  worms  are  less  easily 
lean  than  the  small  spots  of  light  color  made  by  their  enawing  off  little  patches  from 
the  lower  surfaces  of  the  leaves.  As  soon  as  and  ^vnenever  the  young  ones  have 
started,  apply  the  poison  immediately  beneath  the  foliage.  The  plowman  or  ''  weed- 
dHmper"  snoold  be  taught  how  to  see  the  young  worms  and  be  carefully  trained  to 
find  them.  At  the  same  time  he  should  have  hauging  from  his  shoulder  or  plow  a 
li|^t  bellows  atomizer  charged  with  poison  ready  for  use. 

It  most  always  be  remembered  that  the  worms  aUb  at  work  now  on  certain  plants 

in  esrfcain  fields  fW>m  March  until  winter ;  that  the  killing  of  one  early  insect  may 

pnrent  thousands  of  future  progeny  and  save  hundreds  of  dollars.    In  the  wet  conn* 

try  the  early  worm  will  probably  be  fouud  first  on  the  earlier  cotton  on  the  diyer, 

MDdv  ridges,  or  higher  clay  slopes ;  while  the  later  worms,  which  have  generally  been 

the  first  ones  noticed,  and  only  observed  when  they  appear  in  very  destructive  num- 

Iws,  may,  to  the  less  careful  ooHerver,  first  come  to  view  in  either  the  same  kinds  of 

"estt"  or  in  the  wet  buckshot  lands,  upon  which  tbey  thrive  especially  well  in  the 

lAtter  part  of  the  season. 

k  fmler  history  of  the  insect's  life  would  help  the  planter  better  to  understand  its 
bftbits,  but  these  details  cannot  be  briefly  enough  presented  to  be  further  described 
tntiiia  letter. 

POISONINa  DEVICES. 

As  already  stated  (p.  153),  only  one  example  can  be  selected  fi-om  the 
special  report  on  the  Cotton  Worm  for  preliminary  presentation  here, 
tod  we  will  describe  the  apparatus  represented  in  Plate  IX,  Pigs.  1-3. 

Several  other  combinations  and  adaptations  of  the  parts  to  be  noticed 
will  appear  in  the  other  report. 

Machine  for  spraying  from  below. — This  machine  is  transported 
1?  eombination  with  a  wagon  or  cart  or  other  suitable  vehicle,  and  con- 
iit«  of  a  skid,  bejiring  a  barrel  or  other  poison  receptacle,  the  force 
pomp  and  stirrer  operated  therein,  the  hose-pipe  leading  from  the 
pump^pont  and  communicating  with  the  several  branchiid  pipes  which 
terminate  in  nozzles  carried  or  trailed  beneath  the  plants  to  deliver  the 
poison  spray  upward  onto  the  under  suifaees  of  the  foliaf^e. 

The  skid  is  a  8imi)le  frame  to  hold  the  horizontal  barrel  from  rolling, 
•d  consists  of  two  pieces,  Fig.  1,  a  a,  of  wood,  about  the  length  of 
the  barrel,  and  in  section  about  3  by  4  inches,  joined  parallel  apart  from 
•iA  other  by  two  cleats,  b  b.  The  inner,  upper  angles  may  be  cut  to 
■■teh  the  curve  of  the  barrel,  as  at  c  c.  The  barrel  being  placed  upon 
ttiB  frame  is  neat  to  be  filled. 

A  good  device  for  mixing  the  poison  thoroughly  with  the  water  and 
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for  filling  the  barrel  is  shown  in  section  in  Fig.  2.  It  consists  of  a 
large  funnel  that  will  hold  a  bucketful,  and  has  cylindrical  sides,  ggj 
that  rest  conformant  on  the  barrel.  In  this  is  a  gauze  or  finely-perfo- 
rated diaphragm,  or  septum,  df,  and  a  funnel-shaped  base,  J  i,  with  its 
spout,  |>,  inserted  through  the  bung.  The  Loudon  purple  or  other  pow- 
der is  to  be  put  in  the  funnel  and  to  be  washed  through  the  fine  perfo- 
rations by  the  water  which  is  poured  or  pumped  in  through  it  into  the 
barrel,  Jc.  Thus  no  lumps  oi  poison  can  enter,  and  the  grains  of  poison 
being  thoroughly  wet  and  separated  remain  better  suspended  in  the  res- 
ervoir. Where  flour  or  other  adhesive  material  or  diluent  of  the  powder 
is  to  be  used  such  ingredients  should  be  washed  in  first  and  the  poison 
afterwards. 

By  reference  to  Fig.  2  the  barrel,  le,  will  be  seen  in  section,  and  some  of 
its  details,  together  with  those  of  the  pump  and  stirrer,  may  be  noticed. 
The  fulcrum,/,  has  a  foot  below  screwed  to  the  barrel.  Through  its 
top  is  a  pivot,  o,  on  which  tilts  the  pump-lever,  2,  which  is  siimlarly 
hinged,  at  ft,  to  the  top  of  the  piston-rod,  t.  The  pump  cylinder,  g^  is 
also  hung  upon  trunnions,  t,  projecting  into  eyes.  In  this  illustration 
the  eyes,  e  e,  have  each  a  neck  fitting  in  a  slot  cut  through  the  stave 
oppositely  from  the  side  of  the  bung-hole,  and  beneath  the  stave  is  afoot 
on  the  eye-piece.  Its  neck  is  so  short  that  the  eye  is  held  down  firmly 
against  the  top  of  the  stave,  while  the  foot  is  as  tight  against  its  under 
surface.  The  length  of  the  eye-piece  is  a  litMe  less  than  the  diameter  of 
the  bung-hole,  into  which  it  may  be  inserted  to  be  driven  laterally  into 
the  slot.  The  slot  is  longer  than  the  eye-piece,  so  the  latter  m&f  be 
driven  away  from  the  bung-hole  for  a  distance  greater  than  the  length 
of  the  trunnion- pivot.  Then  the  pump  being  inserted,  until  these  pivots 
come  opposite  the  eyes,  the  latter  may  be  &ven  back  as  sockets  over 
the  pivots  which  play  in  them  when  the  pump  is  worked.  To  hold  these 
eyes  toward  the  pump  and  upon  the  trunnions  a  wedge,  v,  is  driven  in 
the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easily  attached  or 
removed  and  it«  union  with  the  barrel  is  strong  and  firm.  Perchance  it 
be  desired  that  this  pump  hole  be  bunged  the  side  slots  may  b6  wedged 
to  make  the  barrel  tight. 

The  parts  of  the  pump  being  hung  as  described,  the  hinge,  6,  forms  a 
toggle-joint,  and  in  its  action  causes  the  pump  to  oscillate  on  its  trun- 
nions, its  basal  end  swinging  wider  than  its  top,  as  indicated  by  the 
dotted  line  from  xtoy.  Upon  the  extremity  of  this  swinging  end  is  a 
loop,  hy  through  which  is  passed  a  stirrer-bar,  m  w,  made  to  sweep  back 
and  forth  in  the  lower  side  of  the  barrel  thus  to  agitate  and  mix  the  sub- 
stances considerably  during  the  operation  of  the  pump,  every  stroke  of 
the  handle  causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  inserting  and  extricating  the  stirrer-bar  is  as  follows: 
It  is  raised  with  the  pump  until  the  end,  w,  comes  opposite  the  bung- 
hole,  a;,  through  wliicli  the  bar  may  be  pulled  out  by  the  cord,  tr,  which 
is  attached  to  the  end,  7t,  and  also  preferably  to  the  bungs,  r  and  z,  as 
shown.  Through  the  same  hole  the  bar  may  be  inserted.  This  stirring 
device  is  the  simplest  in  construction  and  operation  of  any  yet  contrived, 
while  working  as  it  does  with  reference  to  the  concavity  of  the  barrel 
't  is  perfectly  efl'ective. 

Pumps  having  other  external  or  internal  constnictions  than  those 
shown  here  may  be  similarly  mounted,  and  it  matters  little  if  the  eye  or 
•he  trunnion  be  either  on  the  pump  or  on  tJie  slot-piece.  But  some  of 
the  points  in  the  internal  construction  of  the  pump  may  be  briefly  noticed 
here.  The  lower  extremity  of  the  piston-tube  is  closed  and  has  a  cir- 
cular seat  above  which  is  a  slot-shaped  entrance  to  tiie  cavity  of  the 
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piston-tabe.  Higher,  is  another  circular  seat,  and  immediately  above  it 
another  inlet  to  tiie  piston-tabe.  Between  the  two  seats  is  an  droular 
BUde^YaTve,  wluch  beiEurs  a  packing  on  its  fiEM)e  and  plays  loose  or  free 
up  and  down  as  caa»dd  by  the  pressure  to  open  the  lower  inlet  daring 
tibie  downward  stroke  and  to  dose  it  on  the  upward  stroke.  The  upper 
cap  of  the  <^linder  is  quite  loose  about  the  {»iston-pipe,  and  holds  one 
61^  of  a  aheatii  or  tubular  packing,  the  lower  free  end  of  which  fits 
SDugly  around  the  piston-pipe  and  tighter  to  the  same  when  the  fluid- 
piessure  is  on  ^e  outside  of  it  The  piston-tube  has  about  half  the 
capacity  of  the  outer  cylinder,  and  the  whole  arrangement  is  such  that 
the  pump  discharges  during  both  strokes,  being  a  constant-acting  or 
double-acting  force  pump,  which  operates  the  same  whether  the  dis- 
charge be  taken  from  a  spout,  upon  the  side  of  the  cylmder  or  from 
the  mde  or  end  of  the  piston-tube.  With  the  discharge  fro;n  the  piston 
end,  and  a  suction-hose  upon  its  opposite  extremity,  the  pump  may  be 
used  apart  from  the  barrel,  like  the  so-called  ^< fountain  pumps"  and 
'^  hydronettes  "  of  the  trade.  Its  valves  are  all  metallic,  and  it  may  be 
made  for  the  highest  pressures  or  to  throw  any  volume  desired.  A  one- 
half  inch  discharge-spout  delivers  volume  enough  for  an  eight-row  ma- 
chine lU^e  the  one  before  us. 

From  the  spout  a  main  pipe  or  hose  communicates  to  a  pipe  extending 

across  and  above  the  rows  and  bearing  branches  descending  in  the 

alternate  interspaces  between  the  rows,  while  each  is  provided  with  a 

fork  or  pair  of  arms  to  supply  a  pair  of  rows.    In  this  special  form  of 

the  machine  the  main  cross-pipe  is  hinged  to  the  two  sides  of  the  body 

of  the  wagon,  and  at  one  of  these  junctures  is  a  lever  with  a  ratchet 

qiUMlrant  whereby  to  elevate  the  descending  pipes  with  the  arms  and 

nocsles  when  turning,  or  to  surmount  stumps  or  other  obstacles,  for  in 

this  case  the  descending  p^)es  are  inflexible  and  stiffly  attached  to  the 

main  cross-pipe  and  the  lever,  that  they  may  be  elevated  by  depressing 

the  latter,  whieh  can  be  set  at  any  notch  desired,  so  that  the  arms  may 

be  allowed  to  trail  or  drag,  or  may  be  suspended  partly  or  wholly  near 

the  ground  or  higher  to  suit  the  operator. 

There  are  other  ways  of  attaching  this  apparatus  which  allow  it  to 
conform  to  the  irregularities  of  the  ground  more  thoroughly  and  inde- 
pendent of  the  rocldng  of  the  vehicle,  but  it  is  unnecessary  to  describe 
them  in  this  connection. 

Tbt  two  arms  of  the  main  cross-pipe  extend  in  a  direct  line  and  have 
in  the  joints  and  segments  stiff,  while  the  segments  have  each  a  length 
^nal  to  the  width  of  a  pair  of  row  spaces^  whereas  by  another  construc- 
tion set  forth  in  the  large  report,  the  mam  arms  are  either  partially  or 
whoQy  flexile  in  their  joints  or  segments,  or  both,  and  they  may  stond 
at  an  angle  with  each  other,  or  continuously  parallel,  as  desired.  In 
those  cases  the  parts  are  supported  by  a  bar  or  frame  which  may  or  may 
not  have  runners  or  legged-wheels  other  than  those  of  another  vehicle 
combined  therewith,  and  the  descending  branches  are  also  usually  made 
partially  or  wholly  flexile,  that  they  may  trail  or  drag  more  thoroughly, 
conformant  to  the  irregularities  of  the  ground  and  the  rows.  Simflarly 
Qm  terminal  branches  on  the  descending  tubes  may  stand  parallel  or  at 
in  angle  with  each  other  and  be  straight  or  curved,  with  or  without 
telle  joints  or  segments,  but  the  exact  construction  in  the  present  ex- 
ttiple  is  illustrate  in  Fig.  3.  While  some  curve  seems  usually  desir- 
Afe,  it  may  be  made  either  in  the  descending  branch  or  its  fork,  or  in 
tt6  tmninal  arms,  or  in  all  these  parts. 

Seferring  to  Fig.  3,  t  is  the  descending  pipe,  y  its  fork,  which  may  be 
htad  by  an  additional  piece,  and  this  may  serve  as  a  weight  to  hold 
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the  toA  ttom  being  lifted  or  tQted,  or  as  a  slide  plate,  beneath,  to  pre- 
yent  tbe  ground  from  wearing  the  parts  above  it,  or  a  separate  slide-plate 
or  indeptmdent  weight,  fireely  removable  or  not,  is  sometimes  combined 
witii  the  fork,  as  will  be  shown  in  the  other  reports  referred  to.  There 
are  also  different  ways  of  makihg  the  angle-piece,  and  one  of  the  best  is 
ndbieie  two  carved  pieces  of  tube  are  cut  and  matched  together  so  as  to 
fbtm  a  3-way  fork^  the  angte,  y,  between  the  horizontal  parts  being  aboat 
90^^  and  the  elevation  of  the  part,  f,  which  is  inserted  in  the  descending 
branch,  is  abont  45^  from  the  horizontal  base-plane.  Bach  a  fork  offers 
Che  least  possible  resistance  to  Ihe  fluid  forced  through  it.  In  the  figare 
the  tabular  arms,  i  t,  are  joined  to  the  angle  piece  by  the  flexile  sheath 
coupling  6  ^,  having  stout  wraps.  To  prevent  the  joint  thtis  formed 
froBl  being  too  flexile,  and  to  give  it  additional  elasticity,  a  rod  of  spring 
metal  extends  inside.  These  spring  rods  cause  the  arms  to  spring  to 
t^e  bases  of  the  cotton  plants  and  the  fork  to  open  or  close  as  prefixed 
upon  by  the  row  or  not,  and  thereby  conform  the  positions  of  their  ter- 
minal nozzles^  n  n,  to  the  variable  width  or  courses  of  the  rows,  to  apply 
the  same  to  discharge  from  about  the  basal  center  of  each  plant  upward 
into  its  foliage. 

The  nozzles  may  be  joined  inflexibly  or  by  an  elastic  union  with  sheath 
apd  spring  rod,  or  in  any  of  the  flexile  parts  named  spring-lined  suc- 
tion hose  or  a  torsion  spring  to  allow  partial  but  not  complete  rotary 
movement  may  be  employed.  Each  terminal  arm  forms  a  supply  tube 
to  its  nozzle  chamber,  which  has  an  eccentric  inlet-passage,  from  the 
same  tangentially  through  its  wall^  admitting  the  fluid  so  excentrically 
that  it  whirls  in  the  chamber  and  discharges  through  a  side  outlet  in 
the  form  of  a  spray.  The  whirl  thus  produced  is  very  intense  and 
gives  the  fluid  such  centrifugal  motion  as  will  disperse  it  broadly  from 
the  otifice  and  thus  produce  a  very  finely  atotnized  spray.  The  spray- 
ing power  varies  with  certain  details  in  the  proportions  and  construc- 
tiou  of  the  passages  and  other  parts.  With  a  suitable  strainiiig  device 
in  the  base  of  the  pump,  bodies  large  enough  to  clog  t^e  small  outlet 
cannot  enter,  but,  should  clogging  materials  enter  otherwise  to  interfere 
with  the  discharge,  the  f^e  and  back  of  the  chamber  may  be  easily 
taken  apart  to  remove  matters  iix)m  the  interior.  The  nozzles  project 
so  little  beyond  the  supply  pipe  as  hardly  to  catch  upon  the  plants,  and 
in  case  any  objection  be  raised  to  the  slight  recess  sometimes  occurring 
between  the  chamber  and  its  pipe,  that  may  be  filled  completely  by  metal. 
This  same  nozzle  is  used  with  equally  good  effect  on  other  pipes,  hy- 
dronettes,  syringes,  or  pumps,  as  well  as  on  blast  atomizers,  and  is 
unsurpassed  for  spraying  from  the  ground  upward,  as  here  desired. 

The  whole  contrivance  as  an  eight-row  machine  is  light,  can  be  hauled 
rapidly,  and  has  been  tested  sufficiently  to  show  that  it  is  practical 
By  adding  two  additional  arms  twelve  rows  may  be  covered. 

DAMAGE  m  1881. 

Alabama. — Talladega:  Appeared  late  and  only  on  luxuriant  growth 
in  some  sections.  Limestone:  Shed  more  from  want  of  proper  cultiva- 
^on  and  rain  and  drought.  Lawrence:  In  low  bottomlands  to  some 
BXtent.  Conecuh :  All  the  top  crop  destroyed.  Barbour :  Partially  in 
many  fields  rust  preceded  the  caterpillars  and  destroyed  what  they 
^ould.  Perry:  Prairie  e<irly  and  sand}^  land  later.  Chilton:  About 
three-fourths  stripped  of  leaves  early  j  after  rain  budded  out  but 
made  nothing,    he  KaW:  Stripped  in  some  sections.     Saint  Clair: 
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Some  fieldfl  were  not  touched  while  others  were  entirely  stripped. 
Cherokee :  Some  fields  stripped  earlj,  others  not  at  all.  RtiBseU :  On 
bottom-lands  early.  Marengo :  Stripped  entirely  where  no  poison  was 
lued. 

Arkansas. — Hempstead :  Some  spots  none :  others  as  high  as  50  per 
cent.  Pul€uki :  Earlier  than  ever  before.  Woodruff:  Only  the  foliage 
and  nnmatnred  bolls.  JacJcson :  By  the  Army  Worm.  Montgomery : 
Many  tields  stripped  after  the  cotton  had  matured.  Pope :  Later  than 
nsna}.  Howard:  Leaf  Worm  came  early  but  did  no  damage.  Monroe: 
Whole  region  stripped  bare  of  foliage. 

Oeorqia. — Bibb :  On  bottom  and  new  land  only.  Muscogee :  On  low- 
lands early  '.uplands  later.  Loiondes :  Second  crop  of  foliage  entirely 
stripped.  Hancock :  Entirely  on  low,  wet  lands.  Jones :  Stripped 
entirely  on  red  lands;  gray  land  suffered  but  little.  Dooly:  Only 
partially.  Morgan:  In  consequence  of  the  very  late  fall  and  frost. 
Lincoln:  Few  fields.  Liberty:  Partially.  Early:  Some  localities 
early.  Oeonee :  Picking  of  the  best  cotton  was  done  before  the  worms 
came. 

Florida. — Golnmhus :  Many  fields  stripped.  Madison :  Only  in  por- 
tions of  the  county.    Sumter :  Was  stripped  entirely. 

Tennessee. — Bedford :  Boll- worms  are  unknown  here,  though  cat- 
terpillars  stripped  the  leaves.  Lincoln :  Stripped  of  leaves.  Biekson : 
Very  Uttie  damage  done  in  this  county.  White :  Boll- worms  do  the  most 
dainage. 

South  Carolina. —  Oconee:  Only  partially  in  limited  localities. 
Oreenville :  Crop  made  before  worms  came.  Newberry :  In  some  local- 
ities, but  so  late  in  season  as  not  to  injure  yield;  rather  benefit  it  by 
exposing  the  unopened  bolls  to  sun.  Abbeville :  Where  it  appeared  did 
not  more  than  eat  the  leaves  on  the  plant.  Barnsville :  Stripped  clean 
of  leaves  and  young  boUs,  which  came  too  late  to  make  anything. 

North  Carolina. — Came  too  late  to  do  any  damage.  Lenoir:  Did 
not  appear  only  in  a  few  places*  Oolumbus :  Only  appeared  in  a  few 
places  and  too  late  to  do  any  damage.  Cabarrus :  Did  not  appear  till 
lifter  crop  was  picked;  they  then  stripped  the  plant.  Wilson:  A  few 
appeared  just  before  frost,  but  did  no  damage.  Cumberland :  Few  fields 
bad  the  leaves  eaten  off,  but  too  late  to  do  any  damage.  Pitt:  Few 
places  they  appeared,  but  too  late  to  do  any  damage.  Clevela/nd:  Very 
little. 

Louisiana. — Union :  A  few  places  had  then  reported,  but  no  damage 
done.  JacA»on;  Stripped,  but  after  maturity.  Lincoln:  In  seme  places, 
bat  not  until  after  it  was  picked.  Franklin :  Not  until  picking  was  over, 
then  only  partially.  East  Carroll:  Stripped,  except  very  high  land  or 
ihaded. 

Mississippi. — Union:  In  some  localities,  but  after  cotton  matured. 
IW«;  Second  growth  eaten  by  them  (leaves),  bolls  not  hurt.  Chickasaw : 
Army  Worm  destroyed  top  crop.  Alcorn:  In  a  few  localities,  but  after 
tkecrop  had  mostly  "opened.  Prentins :  Did  not  appear  until  about  frost, 
•fid  did  no  harm.  Rankin :  Very  little,  and  after  bolls  were  matured. 
^tfmon:  Destroyeil  all  top  crop.  Clay:  Bottom  crop  at  maturing. 
ItmqMena:  Only  partially,  and  that  late.  Clarke:  Owing  to  the  early 
irooght  the  leaves  became  so  hard  and  dry  that  they  made  very  slow 
progress. 

fitlAs. — Gonzales:  In  some  places  early;  others  late.  Bee:  Damage 
•*  itrgt  of  season  by  Grass  worm.  Colorado:  In  some  sections  where 
•81  poisoned.  Denton :  Partially  by  the  Web- worm.  Lee :  Where  poison 
VIS  not  used  the  plant  was  generaUy  stripped.    Houston:  In  very  few 
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sections,  and  very  late.  Wise :  Game,  bat  too  late  to  do  harm.  Brazos : 
Very  late ;  too  late  to  uvjore.  Live  Oak :  In  some  localities.  Wo^ :  Too 
late  to  damage.  Lampasas:  Game  too  late  to  damage.  Milam:  Second 
crop  damag^  in  some  localities.  Fan  Zandt:  GaterpiUars  came  early 
and  made  clean  sweep.  Ghrimes :  Only  top  crop  injured,  which  seldom 
amounts  to  anything.  Palo  Pmto:  Stripped  but  very  little.  Leon:  In 
some  places,  but  tc^  late  to  do  damage.  Fam,nin:  Some  fields  were 
stripped,  but  nq{  until  it  was  all  opened. 

Loss  of  cotton  hy  worms  as  reported. 


StetM. 


AlAbama.... 
AxkaiLBM... 

Florida 

6«orgiA 

Lovlmaaa... 
ICiasiMlppi. 
>an.... 


Hiaapt 

KonhCMolisA.. 
Soath  Cfttolizuk. 

TenneMM 

T«XM 

Virginia 


ToUl 


il 


46 

45 
Iti 
03 
29 
39 

6 

56 
26 
28 
88 

4 


Lobs. 


BaUs. 
61.349 
15,065 
4,077 
20,958 
29,649 
38.111 


204 

10,233 

1,374 

22,472 


193.482 


Total,  per 
oensns. 


BaUs. 
609,616 
407, 342 

29,623 
682.332 
273,856 
683.783' 

16, 135 
846,931 
418,948 
146,150 
561,778 
7,800 


8,880,769 


Loss. 


Pr.eent 
10.1 

3.7 
13.8 

3.6 
10.8 

6.5 


2.5 
•0.9 
4 


'5 

4.9-1- 


Totel  cotton  produced,  6.689,000  bales  i  total  cotton  produced  in  counties  reporting  worm,  3, 880, 796 
bftlea,  or  07.4  oitlie  whole  crop. 

POSSIBLE  FOOD-PLANTS  OF  THE  COTTON  WOEM.» 

One  of  the  most  interesting  characteristics  of  the  Cotton  Worm  is  that 
it  is  80  strictly  confined  to  Gotten  as  its  food-plant.  All  attempts  hith- 
erto made  to  discover  additional  food-plants  have  proved  futile;  nor  have 
webeen  able  to  ever  make  it  feed  successfully  on  other  plants  allied  to 
Gossypium.t  We  have,  however,  long  felt  that  there  must  be  some 
other  wild  plant  or  plants  upon  which  the  species  can  exist,  and  this 
belief  has  been  all  the  stronger  since  it  was  demonstrated  two  years  ago 
from  observations  made  by  Dr.  P.  E.  Hoy  that  th^  larva  may  occur  iu 
Wisconsin,  and,  consequently,  out  of  the  range  of  the  cotton  belt}  We 
have  given  special  directions  to  those  in  any  way  connected  with  th^e 
Cotton  Worm  investigation  to  j^earch  for  such  additional  food-plants, 
but  so  far  no  additional  food-plant  has  been  discovered.  Last  Novem- 
ber we  received  from  Dr/  J.  C.  Neal,  of  Archer,  Fla.,  specimens  of  a 
plant  with  eggs  and  newly-hatched  larvae  which  he  believed  to  be  those 
of  Aletia,  but  which  belong  to  an  allied  species — the  Anomis  erosa  Gueu. 
The  plant  proved  to  be  one  of  the  Malvaceae  ( Urenalobata  Linn.),  which 
s  reported  as  quite  common  in  that  part  of  Florida  and  farther  south, 
oeing  a  tall,  branching,  and  straggling  weed  with  annual  stems  and 
perennial  root,  from  which  new  shoots  arise  in"  January.  It  blooms 
from  February  to  December,  and  is  a  valuable  fiber  plant,  the  bark 
of  both  stem  and  root  being  very  strong,  and  used  very  generally  for 
wrhip  and  cording  purposes.    The  leaves  have  three  very  conspicuous 

*  Communicated  by  the  anthor  to  the  American  Naturalist  April,  1882,  pp.  327-8. 
tThe  only  partial  success  in  this  line  is  that  mentioned  in  our  Bulletin  on  the  Cotton 
Worm,  p.  12. 
'  '^o  Report  on  Cotton  Insects,  Department  of  Agriculture,  1879,  p.  89. 
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taochariiie  glands  on  the  principal  veins  toward  the  leaf-stem^  and  the 
plant,  Dr.  Neal  reports,  is  much  less  sensitiye  to  oold  or  ttost  than 
Gossypinm.  We  find  that  the  plant  has  been  receiyed  by  Dr.  Yasey, 
botanist  of  the  Department  of  Agricoltnrey  from  several  parties  in 
Florida,  with  inquiries  as  to  the  value  of  the  fiber.  Urena  lobata  was, 
until  very  recently,  not  kiiown  to  occnr  in  the  United  States.  It  is 
common  on  dry  hill  pastures  almost  everywhere  in  the  West  Indies  and 
southward  to  Ouiana  and  Brazil,  and  is  also  reported  from  Western 
Africa,  East  Indies,  China,  and  some  of  the  Padfic  islands.  It  seems 
to  thrive  very  well  in  Florida,  and  is  likely  to  spread  to  other  adjacent 
States. 

The  Anomis  erosa^  the  eggs  and  young  larvse  of  which  were  not  un- 
common on  the  leaves  of  l£e  Urena,  may  be  distinguished  from  Aletia 
by  the  paler,  more  translucent  character  of  botii  egg  and  larv^  and 
by  the  first  pair  of  prolegs  being  quite  obsolete,  in  which  character  it 
resembles  the  Artomis  exacta  tiiat  affects  cotton  in  Texas.  Aletia  larvsB 
that  had  been  fed  on  cotton^  when  placed  upon  the  Urena,  reftised  to 
feed  upon  it,  and  finaUy  penshed. 

We  recently  took  occasion  to  careftilly  examine  the  Malvaceous  plants 
in  the  herbarium  of  the  Department  of  Agriculture  with  some  quite  in- 
teresting results,  although  a  herlMuium  is  naturally  the  least  fiivorable 
place  one  can  choose  for  an  entomological  investigation  of  this  charao- 
ter,  as  plants  that  are  least  injured  by  insects  are  most  apt  to  be  col- 
lected, and  the  mode  of  preserving  the  plants  still  furOier  reduces  the 
chances  of  finding  traces  of  Aletia,  because  only  one  side  of  the  1^  is 
available  for  examination.     How  small  this  chance  is  may  be  illustra- 
ted by  the  fact  that  on  the  specimens  of  Gossypium  in  the  herbarium 
no  Aletia  eggs  or  *  egg-shells  could  be  discovered,  and  that  only  on^ 
specimen  showed  any  trace  of  being  ii\jured  by  any  insect  whatever. 
Nevertheless  a  number  of  eggs  or  fragments  of  such — some  of  them 
from  their  structure  very  closely  related  to  Aletia — ^were  found  on  the 
following  plants:  Mahastrum  spicatumj  from  Florida  and  Nicaragua; 
Urena  ribesia  (which  is  considered  a  form  of  U.  lobata),  frt)m  Southern 
Plorida;  Pavonia  typhaUoide8j  from  Cuba:  8ida  glameraUu  from  Cuba. 
One  object  of  this  examination  was  to  discover,  if  possible,  the  par- 
ticiilar  Malvaceous  plant  upon  which  Aletia  feeds  in  the  States  nortti 
of  the  cotton  belt,  but  this  proved  to  be  an  almost  complete  failure,  be- 
Ciose  the  herbarium  contained  only  six  specimens  of  such  plants  from 
tke  more  northern  States,  not  counting  sixteen  specimens  cultivated  in 
fte  agricultural  grounds  at  Washington.    However,  on  a  specimen  of 
BUa  ipinoMi,  from  York  County,  Pennsylvania,  an  egg  was  fbrmd  which 
kaa  every  apx>earance  of  that  of  Aletia. 

We  would  earnestly  call  upon  entomologists  who  may  read  these 
W»  to  aid  us  in  obtaining  evidence  of  the  food-plant  of  the  insect  in 
the  more  northern  States  by  an  examination  of  the  plants  indicated  by 
tt  asterisk  in  the  following  list,  as  it  is  upon  such  that  the  insect  will 
piobably  be  found  at  some  future  time,  but  only  late  in  the  season : 

LOGAUTIES  FOR  MALVACEOUS  PLAITTB  FROM  GRAY'S  FLORA. 

offidnalU  L. — Salt  marshes  coast  of  New  England  and  New  York.    (Nat.  from 

En.) 
^uk^nUmdifolia  L. — ^Waysides  and  onltiyated  gronnds,  common.    (Nat.  from  En.) 
ijflomtns  L. — ^Waysides.    (Adv.  from  En.) 

mo$ekaia  L. — Has  escaped  from  gardens  to  wii3rsid6S.    (Adv.  from  En.) 
aiooa  L. — ^Has  escaped  from  gardens  in  Chester  County,  Pennsylvania.    (Adv. 
from  £u.) 


166    EEPORT  OP  THE  COMMISSIONER  OP  AQEICULTURE. 

Callirrho'e  triangulata  Gray.— Dry  prairies,  WlBConain,  Illiuoit,  and  southward. 

alo€B9ide$  Gray.— Barren  oak  lands,  Spathem  Kentucky  and  Tennessee. 
Napaa  dioica  L. — ^Limestone  valleys,  Pennsylvania  and  southward  to  the  Valley  of 

Virginia,  west  to  Ohio  and  Illinois,  rare. 
^MalvMirum  anffwium  Gray. — Rock  Island  in  the  Mississippi,  lUlnois. 

*cocciit€um  Gray. — ^Abounds  on  the  plains  from  Iowa  and  Minnesota  west- 
ward. 
*Sida  napcM  CaTw*-Rooky  river  hanks,  Pennsylvania;  TorkCouxtty,  S^anawha  County, 

Virginia.    (Cultivated  in  old  gardens.) 
§lUottH  T.  &>  G.— Sandy  soil,  Southern  Virginia  and  southward. 
*9pino8a  L. — Waste  places,  oomnion  southward. 
AhuUlon  avicenna  Gairtn. — Waste  places,  escaped  from  gardens.    (Adv.  from  India.) 
Modiola  multijida  Moench. — Low  ground^,  Virginia  and  southward. 
KosteleUkya  virgxnioa  PresL — Marshes  on  the  coast.  New  York  to  Virginia  and  south- 
ward. 
Hibisons  w^09ch9nt09  L. — ^Braoldsh  marshes  along  the  coast,  sometimes  extending  up 

rivers  far  bevond  the  influence  of  salt  water  (as  above 
Harrisburg,  Pa.),  also  Onondaga  Lake,  N.  Y.,  and  west- 
ward, usually  within  the  influences  of  salt  springs. 
gran^flor^u  Michx. — Illinois  and  southward. 

militari8  Cav. — ^River  banks  Pennsylvania,  to  Illinois  and  southward. 
trionum  L. — Escaped  from  gardens  or  grounds.    (Adv.  from  En.) 
syriiicus  L. — Escaped  from  gardens  or  grounds.    (Adv.  from  En.) 

Of  these  twenty-two  species,  eight  of  which  are  introdnced,  at  least 
eleven  are  not  likely  to  occur  in  Wisconsin,  so  that  the  nnmber  of  plants 
upon  which  the  insect  will  probably  be  found  is  very  limited,  if ,  as  is 
most  probable,  the  plant  really  is  one  of  the  Malvaceae. 

THE  QUESTION  OF  HIBERNATION  SETTLED. 

In  presenting  some  of  the  more  recent  discoveries  of  importance  anent 
this  insect  to  the  National  Academy  of  Sciences,  at  its  annual  session 
in  this  city  last  May,  we  considered  the  question  of  hibernation  in  the 
following  words: 

But  my  chief  object  in  referring  to  this  insect  is  to  convey  the  information  to  the 
Academy,  which,  though  perhaps  of  less  practical  import,  is  nevertheless  of  scientific 
interest.  In  the  remarks  which  I  made  in  1879  it  was  shown  that  there  were  various 
theories  held  by  competent  men — both  entomologists  and  planters — as  to  the  hiberna- 
tion of  this  Aletia;  some  believing  that  it  hibernated  in  the  chrysalis  state,  some  that 
it  survived  in  the  moth  state,  while  still  others  contended  that  it  did  not  hibernate  at 
all  in  the  United  States.  Tlicre  were  many  known  facts  which  gave  weight  to  this 
last  hypothesis  which  was  espouscMl  by  Prof'.  A.  R.  Grote.  The  strongest  points  in  its 
favor  were  that  the  insect  had  not  before  been  seen  in  any  state  during  the  months  of 
March,  April,  and  May,  together  with'  the  tendency  of  error  from  mistaking  other 
species  on  the  part  of  those  who  reported  having  found  either  the  chrysalis  or  the 
moth  during  the  winter  months. 

Yet  there  were  many  facts  which,  as  I  then  stated,  led  me  to  believe  that  the  theory 
was  eri'oneons,  and  that,  as  I  have  always  contended,  the  insect  did  hibernate  in  the 
southern  portions  of  the  cotton  belt.  How  difticult  it  has  been  to  get  absolute  and 
expenniental  proof  of  the  correctness  of  tliis  belief  may  be  gathered  from  the  fact 
that  I  have  had  competent  agents  each  winter  since  that  of  lB78-'79  fuU;^  insftruoted 
to  search  for  and  obtain  such  evidence,  and  that  until  the  present  winter  it  has  never 
been  forthcoming.  I  am  glad  to  be  able  to  state,  however,  that  hibernation  is  now 
an  established  fact  ni)OQ  indisputable  evidence,  and  that  during  a  recent  trip  to  South 
Georgia  and  Florida  I  was  able  to  completely  bridge  the  gap  which  had  hitherto  been 
mp])08ed  to  exist  in  the  annual  cycle  of  the  insect's  history. 

We  have,  during  the  past  winter,  been  able  to  obtain  the  moths  during  every  month, 

lud  have  watched  them  in  fact  until  t  he  early  part  of  March.     We  have  found  the  eggs 

leposited,  als'^,  in  the  early  ])art  of  March,  just  as  the  hibernating  moths  were  disap- 

;earing,  and  I  found  the  wornw  of  all  sizes  on  rattoon  cotton  during  the  latter  part  of 

that  month.     I  received  chrjsalide^from  this  first  brood  of  worms  two  weeks  ago,  or 

"n  the  lirst  days  of  Ai>ril,  and  the  fresh  moths  are  now  issuing.    This  is  fully  six  weeks 

o  two  mouths  earlier  than  the  lirst  worms  were  discoveretl  in  the  spring  of  1879  and 

iSriOf  though  we  then  iliscovered  them  in  the  latter  part  of  April,  or  several' weeks 

earlier  than  they  had  previously  been  recorded. 

In  short,  there  is  nothing  more  fully  established  now  than  that  the  moth  hibernates 
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principally  nnder  the  shelter  of  rank  wire-graat  in  the  more  heav ily-timhered  portionn 
of  the  Soiiihy  and  that  these  moths  hegin  layiiig  on  the  rattoon  cotton  wheo  this  is 
ouW  one  inch  or  so  high.  That  the  first  few  generations  of  worms  are  rarely  i^otioed 
and  never  particularly  injnrioas  Is  due  to  the  fact  that  they  are  more  generally  dis- 
penetl  (the  moth  appearioff  to  fly  great  distanees,  laying  heve  an  egg  and  there  an 
egg,  instead  of  laying  hnnoreds  on  the  same  plant,  at  it  4oea  later  in  the  se^uKm).  few 
in  nombevB,  and  qnite  liable  to  the  attacks  of  their  yarions  enemies  just  issuipg  &om 
their  winter  quarters  and  finding  a  scarcity  of  other  food ;  i^so  to  the  less  irapid  devel- 
ojiment  dnrin>r  the  cooler  sprine  months. 

Aside  from  the  satisfaction  <»  bridging  over  so  important  a  gap  in  the  natural  his*' 
tory  of  this  destructive  insect,  the  ftwt  established  has  this  important  eoonomio  b^ar- 
Uig:  Whereas^  upon  the  theory  of  annnal  invasion  from  some  exotip  eountiyi  tii^^ 
Was  no  incentive  to  wiuter  or  spring  work  looking  to  the  destraction  of  the  moths, 
there  is  now  every  incentive  to  shcn  action  as  will  destroy  it  either  by  attracting  it 
ditring  mild  -winter  weather  by  sweets  or  by  homing  the  grasses  in  whieh  It  shalten. 
H  should  alao  be  a  warning  to  eotton-growers  to  abandop  the  slovenly  method  of  eol- 
tiTstion  which  leaves  the  old  ootton-stalks  standing  either  until  tne  nei^t  orop  is 
planted  or  long  aiter  that  event ;  for  many  plantors  have  the  habit  of  planting  the 
leed  in  a  ftirrow  between  the  old  rows  of  stalks.  The  most  carefhl  reoent  reeearehes 
all  tend  to  confirm  the  belief  that  Gossypiam  is  the  only  plant  upon- whioh  the  worn 
Ma  in  the  Southern  States,  so  thaf  in  the  light  of  the  facts  whieh  |  have  Bi^santed 
to  yon  there  ia  aO  the  greater  inoentive  to  that  mode  ef  culture  which  will  preveitt 
the  nowth  of  rattoon  cotton,  since  it  is  very  questionable  whether  the  moth  would 
nnive  lonir  enough  to  perpetuate  itself  upon  newly-sown  ootton  except  ftv  the  Inter- 
▼aadon  of  the  rattoon  cotton. 


MiaOELLAKEOUS  INBEOTS. 

THE  DRENA  AKOMIS. 
{An(ymiB  erom  Hiib.) 
Order  Lbpidopteba;  family  'Sootvwm. 
[Plate  Vm,  Fig  1.] 

HiSm  XRD    KATUBAL   HISTORY;    BESEMBLANOB    TO    THE    COTTON 

WOEM. 

Of  fhe  numerons  insects,  the  history  of  which  we  have  traced  in  the 
hat  few  years,  one  species  of  considerable  interest  may  here  be  recorded; 
&ritiBnot  only  interesting  on  account  of  its  occurrence  upon  a  flber-pro- 
iQQng  plant,  which  some  day  may  prove  of  considerable  importance,  but 
iboon  accoiint  of  its  relations  to  the  Cotton  Worm  {Aletia  xylina)  for 
vUch  it  might  easily  be  mistaken  in  its  earliest  stages. 

The  species  under  consideration  appears  to  be  quite  generally  dis- 
Ulmted  over  most  of  the  Gulf  States  wherever  Its  food-plant  (urena 
Usto).  and  possibly  other  nearly  related  plants,  are  found  growing. 

The  faelief  that  the  eggs  of  the  species  now  under  consideratiou  were 
ftose  of  Aletia  was  strengthened  in  the  minds  of  those  who  first  found 
tton  by  the  Inference  that  after  the  disappearance  of  cotton,  Aletia 
^fonid  have  to  search  for  other  suitable  plants  to  sustain  its  ofEspring 
WD  new  cotton  should  commence  to  grow  the  fbUowing  spring;  but  so 
ftr  neither  its  eggs  nor  its  larvss  have  ever  been  discovered  upon  any 
otter  plant  but  cotton. 

the  eggs  of  this  Anomis,  which  so  fiur  have  been  fbund  only  on  the 
wes  of  Uren^  appear,  if  examined  with  a  common  hand-lens,  to  be 
^oeturally  indistinguisnable  firom  those  of  Aletia,  and  were  senv  to  the 
licpirtment  firom  Florida  by  Dr.  Neal,  with  the  assurance  that  they  really 
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belonged  to  that  insect,  and  that  its  winter  food-plant  was  discovered. 
An  examination  under  the  microscope,  however,  showed  considerable 
differences,  notwithstanding  the  great  similarity  in  size  and  scolptore. 
The  color  is.  however,  paler,  and  not  of  the  pecaliar  bright-green  char- 
acteristic of  Aletia,  and  it  is  by  this  character  that  the  egff  of  the  Anomis 
maybe  distinguished  from  the  other,  when  firesh,  by  the  ordinary  observer. 

^e  ntdial  ridges  are  more  numerous,  ran^g  between  35  and  40,  and 
the  transverse  ribs  from  12  to  14.  The  radiating  ribs  of  the  Aletia  egg  are 
considerably  rounded,  with  the  spaces  between  them  rather  narrow,  ap- 
pearing like  deeply-impressed  strisB,  while  the  ribs  of  the  Anomis  egg 
are  shiup  and  triangular  if  viewed  from  above,  with  the  spaces  between 
tliem  sh^ower  and  broader.  The  intersection  of  the  transverse  with 
the  radial  ribs  of  Aletia  are  not  sharp,  and  are  only  marked  by  low, 
rounded  elevations.  Another  quite  marked  feature  of  the  eggs  of  Aletia 
is  the  arrangement  of  the  radial  ribs  in  Ave  groups,  connected  with  each 
other  by  an  elevated  ridge  which  forms  around  the  center  a  large  pent- 
angular cell,  into  each  angle  of  which  one  of  the  radial  ribs  terminates, 
the  other  ribs  between  them  being  somewhat  shorter  and  connected  by 
the  terminal  transverse  rib.  This  arrangement  is  quite  noticeable  in 
fre^h  eggs,  but  still  more  in  dry  ones.  GQie  radial  ribs  in  this  Anomis, 
however,  are  not  arranged  in  separate  groups,  and  the  longest  ones 
surround  the  center  in  a  perfect  circle  without  terminating  in  a  oircum- 
central  rib. 

This  Urena  Anomis  is  exclusively  a  Southern  species,  and  it  continues 
breeding  with  scarcely  any  intermission  tiiroughout  the  whole  year. 
Moths  have  been  captured  in  various  parts  of  the  South  from  August, 
throughout  the  winter,  till  May.  and  the  eggs  and  larvae  of  different 
sizes  are  found  in  Florida  througnout  the  winter. 

The  general  habits  of  the  larvsd  are  quite  similar  to  those  of  Aletia, 
though  as  a  rule  the  Anomis  larvse  are  less  active,  especially  after  they 
have  attained  one-half  their  growth.  The  newly-hatched  larvse  are 
almost  indistinguishable  from  those  of  Aletia,  both  being  of  the  same 
size  and  of  the  same  pale  color.  The  former  may,  however,  be  at  once 
recognized  by  the  first  and  second  pairs  of  prolegs  being  entirely  obso- 
lete, whereas,  notwithstanding  their  minute  size,  the  second  pair  is  al- 
ways present  in  Aletia.  In  &is  stage  the  larvae  are  most  active  and 
nervous,  and  are  usually  found  feeding  on  the  lower  side  of  tlie  leaves, 
which  they  resemble  so  much  in  color  that  it  is  difficult  to  detect  tiiem 
when  at  rest. 

They  streteh  to  their  fullest  length  when  resting,  but  very  often  may 
be  seen  in  a  position  similar  to  that  of  the  larvse  of  Gieometrids,  and  will 
then,  if  disturbed,  leap  from  their  hold  and  hang  suspended  by  a  thread, 
which,  after  a  short  rest,  they  will  climb  with  great  rapidity.  Tlie  mode 
of  climbing  is  very  interesting.  The  head  is  suddenly  bent  downward, 
first  to  one  side  and  then  to  the  other,  and  each  time  tJie  thread  is 
grasped  with  the  thoracic  legs  when  the  head  is  lowest.  Growing  larger, 
they  become  more  and  more  sluggish,  and  can  seldom  be  indticed  to  spin, 
but  usually  hold  to  the  leaf  very  tenaciously,  so  that  some  force  is  needed 
{O  remove  them.  If  disturbed  they  will  try  to  e8cax)e  in  a  looping  gait 
which  is  similar  to  that  of  Aletia.  The  full-grown  larvse  usually  assume 
A  very  peculiar  position  when  at  rest.  The  body  is  bent  at  about  the 
middle  in  such  a  way  that  both  halves  lie  close  to  each  other  so  as  to  form 
lb  long  and  narrow  loop,  and  the  larva  remains  in  this  position  sometimes 
for  hours. 

The  principal  time  of  feeding,  as  observed  in  the  vivarium,  appears 
X)  be  at  night,  and  the  larva  usually  res  to  during  the  day  on  the  U>wer 
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sidejof  the  leaves.  The  smaller  larvse  eat  only  the  softer  parts,  leaving 
the  ribs  untoucbedy  bat  the  older  ones  gnaw  large  irregalar  portions 
from  the  edge  of  the  lelives,  and  will  often  oonsome  two-thirds  of  a  leaf 
in  a  single  night.  They  also  have  the  habit  of  devouring  their  own  cast 
skinB,  sometimes  not  even  leaving  the  head,  and  the  newly-hatdhed 
worms  will  frequently  feed  npon  the  empty  egg-shells  before  attacking 
the  leaf.  We  have  in  one  instance,  however,  observed  a  young  larva 
which  had  only  partly  issued  from  the  egg  already  at  work  gnawing 
the  leafl 

In  March  last  we  still  found  the  larvse  of  all  sizes  on  the  TJr^ia  around 
Crescent  City,  Fla.,  but  flailed  to  fbid  any  trace  of  them  on  any  other  plant. 
IhiB  has  also  been  the  experience  of  Messrs.  Neal  and  Hubbard,  who 
were  instructed  to  make  observations  on  this  point. 

The  moth  was  first  figured  by  HUbner  (Zutr..  287, 288),  and  is  fhlly  de- 
soribed  under- the  name  of  Oosmaphila  erosay*  oy  Guen^e,  who  describes 
the  larva  ina  few  words  and  gives  its  food  plant  as  JBKbisous.  It  occurs 
in  South  America^  the  sx>ecimens  from  Brazil  being  darker  and  brighter 
than  ours  according  to  Ouen^.  The  many  specimens  we  have  bted 
and  captured  show  comparatively  little  variation.  The  color  of  the  basai 
half  of  the  trout  wing  is  bright  yeUow,  speckled  more  or  less  intensely 
with  ferruginous  or  brown.  The  posterior  half  is  deei>er,  with  oliva- 
eeous  and  brown  shades,  and  with  more  or  less  of  lllaceous.  The  lund 
winffs  are  dull-yellowish,  more  or  less  shaded  with  reddish-brown.  The 
mandngB  are  withal  so  unique,  as  shown  in  the  figure,  that  the  species 
euinot  well  be  confounded  with  any  other. 

During  winter  the  time  elapsing  from  hatching  to  maturity  has  aver- 
aged, in  our  vivaria,  about  seven  weeks,  but  development  wiU  be  much 
more  rapid  during  summer. 

ffliould  the  Urena  ever  be  cultivated  for  its  fiber,  this  its  chief  enemy 
wQl  readily  be  destroyed  by  the  same  methods  adopted  against  the 
Ootton  Worm* 

DESCSIFTTVX. 

Awoins  WBkOSJLy  Hflb. — Egg. — Diameter  0.&b>>^  oircnlar,  flat  below;  the  npper  surface 
▼arias  somewhat  in  convexity,  in  some  being  almost  hemispherical,  whilst  with  others 
It  ft  quite  flat,  in  general  shape  and  size  remindins;  one  of  the  egg  of  Aletia  xylina, 
Gcdor,  pale  yeuowish-^reen,  almost  of  the  same  shade  as  the  lower  side  of  the  leaves. 
Tlis  number  of  ribs  which  ran  from  the  base  toward  the  summit  varies  in  different  eggs 
frosn  31  to  38.  Of  these  ribs  from  11  to  13  reach  to  aboat  one-fourth  the  distance  above 
the  base,  5  to  7  half  way  toward  the  summit,  and  16  to  18  to  near  the  summit.  The  space 
between  these  ribs  is  divided  quite  constantly  by  12  low  transverse  ribs,  which  at  the 
faflemotion  with  the  radiating  ribs  form  a  small  though  quite  sharp  triangular  point, 
YUeh  is  especially  conspicuous  in  the  emptv  egg.  The  spaces  between  these  ribs  form 
diaDoWy  sqnarish  depressions,  which  are  nndv  granulated.  The  summit  is  almost 
iiwtth^  sorroonded  with  three  series  of  small,  roundish  cells,  which  become  larger 
ftway  fifom  the  center,  and  beyond  these  another  series  of  three  rows  of  larger  cells  of 
MNcot  shapes,  though  more  or' less  squarish. 

Larva. — Firtt  Hage, — Length  of  the  newly-hatched  larv»,  2™«.  Color  very  pale 
gne&ish-yellow  along  the  dorsum,  white  and  transparent  toward  the  sides;  head  pale 
TsDowiah,  without  any  markings;  eyes  black,  tips  of  mandibles  brown.  Antenn» 
tet,  3-Joiiiled;  first  joint  stout,  very  short  and  somewhat  conical;  second  Joint 
iMSsst,  elavate,  its  tip  obliquely  truncate  externally,  bearing  at  inner  and  outer  an- 
^a^nt  spine,  which  is  a  little  longer  than  the  third  joint;  third  Joint  shorter 
^MM  second,  cylindrical,  with  a  small  tubercle  at  tip,  resembling  a  fourth  joint,  and 
prided  at  its  tip  with  a  fine  hair;  at  the  inner  aide  of  the  thirdjoint,  at  base  of  the 
Veil  tubercles,  arises  a  stout  spine  which  is  almost  as  long  as  the  joint  itself.  Pilifer- 
**ivsrt8,  pale  brownish,  each  bearing  a  long  and  slender  pole  hair.  .Legs  rather 
^b  white;  only  two  pairs  of  prolegs,  sitnat^  on  abdominal  joints  8  and  9. 

*HiBt.  Gen.  d.  Ins.  Lep.,  Noctu^tesi  n,  p.  396. 
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Seoond  $Uufe,—The  first  molt  takes plaoe  seven  er  eight  davs  after  hatching;  at  this 
time  the  larvie  differ  from  the  newly-hatehed  sx^ecimens  only  in  the  somewhat  larger 
sijce  and  slightly  darker  color. 

Third  stage, — In  from  six  to  seyexx  days  the  second  skin  is  oast,  and  with  this  molt 
appears  the  third  pair  of  abdominal  legs  on  joint  7.  They  are,  however,  extremely 
small  and  scarcely  noticeable;  they  are  not  need  in  walking.  The  eolor  now  is  a 
darker  green,  lighter  toward  ttie  sides,  and  with  a  pair  of  rather  indistinot  whitish 
dorsal  stripes.  Head  highly  polished,  pale,  faintly  greenish,  with  two  ^ale,  dus^iy 
oblique  stripes.  Cervical  shield  slightly  dusky,  with  a  oarker  posterior  mai|;m.  P!lifer- 
ons  warts  black,  the  hairs  colorless.  The  abaominal  legs  are  marked  ez&mally  with 
a  broad  dusky  stripe. 

Fourth  atagt,— The  third  skin  is  oast  six  or  seveii  d<^8  after  th^  second  n^olt.  The 
larva  is  now  almost  of  the  color  of  the  leaves,  and  measores  about.  14^™  in  length. 
The  median  and  somewhat  wavy  lateral  lines  are  darker  than  the  r^  of  the  body; 
the  subdorsal  stripes  and  snttiies  betwe^oi  thjB  Joints  are  "Wliite.  The  prolegs  on  ab- 
dominal joint  7  are  now  quite  distinot,  though  rather  small,  and  are  nsed  in  walking. 

Fifth  f  ja^«.— The  fourth  skin  is  cast  three  to  five  days  later,  the  I^rvie  havin^^  changed 
very  little  in  appearance,  except  that  the  dorsal  and  lateral  lines  and  the  piliferous 
warts  are  distinctly  dusky. 

Sixth  9ta^«.— five  or  six  days  later  the  fifth  skin  is  shed,  and  the  larva  does  not  ekonge 
in  appearance. 

Swenih  ^^a^tf.— The  sixth  molt  takes  place  aboot  five  days  after  the  fifth,  and  the 
whol§  appearance  of  the  insect  is  considerably  changed*  The  color  ik  pale,  translu- 
cent, pea-gr%en.  The  head  is  not  polished,  of  the  coror  of  the  body;  the  two  oblique 
dusKy  stri]pes  are  composed  of  several  irregular  spots;  the  labrum  la  white,  antenna 
ptde  greanish,  and  the  eyes  blacky  The  median  and  the  two  snbdorsiJ  liQes  ftfe  oom- 
posedof  numerous  irregular  spots  of  a  lemon-yellow  color,  9S  which  those  on  median 
and  the  lower  dorsal  lines  have  a  more  or  jfess  distinctly  duiHsy  shade  on  either  side ;  the 
lateral  line  is  (]^uite  broad  and  almost  white.  Pilifnx)As  warts  pale  yellow,  surrounded 
by  transversely  oval,  indistinct,  dusky  rings.  The  whole  bodv  is  speckled  with  niimar«> 
ous,  usually  transversely  oval,  small)  lemon-yellow  spots,  wbloh  inciose  from  twp  tP 
three  almost  colorless,  fflistcning,  round  dots.  Stigmata  orange.  I^gs  pftle  fnem; 
claws  and  booklets  pale  urown;  venter  bluish-green. 

Length  of  ftdl-grown  larva  about  35»™  (If  inches). 

Pupa. — Length,  15°>™.  Color,  blackish-brown ;  wing-sheaths  opaqna,  the  lennriniBg 
pNortion  faintly  polished.  Front  of  head  prolonged  into  a  shorti  stoqt,  eonl^al  fftojec- 
tipfi;  near  its  base  ventrally  are  two  fine  and  quite  long  hairs  and  two  Bimilar  padrs 
dorsally  near  insertion  of  anteunos-.  Eyes  prominent  and  considerably  polislied.  Legs 
reaching  to  tip  of  wing-cases :  antenna)  shorter.  Median  line  of  prothorax  quite  sharp 
and  cannate,  median  line  of  mosothorax  faintly  elevated,  somewhat  polisned.  The 
whole  anterior  portion  of  body  finely  and  closely  granulated.  Metathorax  and  the 
three  following  abdominal  segments,  with  numerous  shallow,  oirculfi^  depressions, 
each  having  a  ceutroJ  granule.  The  circular  depressions  on  abdominal  Joints  4-8  are 
somewhat  larger  and  their  margin  is  slightly  elevated ;  ti^  posterior  third  of  Joints  4-6 
is  of  a  lighter  color  than  the  vest  of  the  body  and  very  closely  and  quite  coarsely  gran- 
uUted,  while  the  posterior  third  of  abdominal  joints  7  and  8  is  polished  and  not  gnftn- 
nlatcd.  The  last  joint  is  very  peculiarly  formed ;  its  tip  is  broad  and  prolonged  each 
side  into  a  short,  stout,  and  sharp  tooth  directed  forward,  and  between  these  two  is  a 
pair  of  slender  and' also  bristle-like  spines,  directed  forward  and  with  their  tips  cnrved 
in  the  shape  of  a  loop ;  another  pair  of  similar  bxistle-Like  spines,  which  are  directed 
forward  and  inward,  are  situated,  one  at  each  side,  on  a  small  prcjeotion  at  the  .base 
ventrally  of  the  stout  lateral  teeth,  and  between  these  is  a  lai^e  prcJection  which  is 
armed  at  its  edge  with  two  lar<(t»,  stout,  claw-Uke  teethj  which  stasia  at  right  angles 
to  the  body  of  the  pupa.  TJ\e  anal  bw(?lling  is  smooth,  circulan,  and  quite  praminent^ 
the  remaining  portions  of  the  tip  are  marked  with  coarse,  elevated  ridg^  both  dor- 
sally  and  ventrally. 
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THE  OLOVER  LBAF-BBETLB. 

{Pkytonomus  punctatui  F^brO 

Order  Oousopteba;  family  GuROULiONXPsflk 

[Plate  X,  Fig.  1.  j 

^▲BITS  OF  THE  a|CKT78.* 

Dumig  tbe  year  another  European  iDsect  has  made  its  appearance  in 
the  role  of  an  enemy  tb  an  important  branch  of  Ammcan  agncaltore. 
This  insect — the  Phytonamua  punctatus  of  Fabriciu8^-4ia8  been  well 
kiK)wn  in  Bnrope  for  almost  a  century,  bat  has  never  done  any  serions 
damage  to  crops.  Yet  so  common  is  it  there  that  almost  every  one  en- 
tomologically  inclined  who  has  traveled  through  Germany  or  Franoe 
has  doabUess  found  it  under  sticks  or  stones  in  pastures  and  meadows. 
In  looking  np  the  literature  on  the  habits  of  the  insects  of  this  ^nus 
in  Bmopo,  we  find  ^uch  written  on  the  history  of  the  earlier  states  of 
leveral  species.  From  what  is  known  in  Euitope,  it  appears  that  the 
spedes  of  the  genus  show  a  variety  of  habit  and  mode  of  development. 
m^  greenish  larvee  (recalling  in  general .  appearance  those  of  Syrphns 
or  certain  Tenthredinid  larvse)  feed  in  May  or  June  on  the  leaves  and 
flowers  of  the  plants  they  infest,  and  spin  in  July  a  net-like  cocoon 
OB  Twrions  -pBrta  of  the  plant,  changing  therein  to  pupsB  witbin  eight 
or  twelve  days,  the  beetle  isming  in  July  or  August.  Only  one  annual 
generation  is  recorded — ^the  beetle  hibernating. 

PhyUm&mu9  murinus  Fabr.  oviposits  on  the  young  shoots  of  Lucem 

(MMeagosaUfMi).  Ph.  meles  Fabr.  feedsas  larva  and  beetle  on  the  common 

led  clover  {Tri/oUum pratens^  and  on  Lucern,  and  proves  injurious  to 

fte  latter  plant  in  some  parts  of  Germany.    Ph.  niffriroatris  Fabr.  (which 

by  tbe  wav  occurs  also,  though  rarely,  in  the  United  States  from  Oan- 

ada  and  Massachusetts  westward  to  Michigan)  feeds  as  larva  on  Tri/o- 

Vumfrateiise  and  Buphthalmum  salioifolium;  Ph.  pollux  Gyllh.  on  Silene 

Mlata  and  Polygonum  hydropiper;  Ph.  rumiois  Fabr.  on  various  species 

01  Bumeaf  and  also  on  Polygonum  (wioulare;  Ph.  vioice  Gyllh,  on  Vicia 

lyhstiMi;  Ph.  plantaginis  De  G.  on  PUmtago  lanoeolata  and  Lychnis 

Moioa;  Ph.  polygoni  Linn,  on  young  shoots  of  Dianthus  and  on  Pylygo- 

mm  avioularey  the  larvas  feeding  on  the  leaves  as  well  as  on  the  bios- 

lomB,  and  also  boring  in  the  stems ;  Ph.  suspiciosus  Hbst.  on  Lotm  uligi* 

Mfiw  and  Lathyrns  pratetms  ;  Ph.  palumtarim  Germ,  on  Mentha  aquci- 

te  and  Salvia  glutinosa. 

So  far  as  heretofore  known  the  habits  of  the  genus  in  this  country 
Q(Hiform  to  the  above  experience  in  Europe.  We  have  reared  Ph.  comp- 
te  Say  from  Polygonum  nodosum^  upon  which  the  larvae  and  pupsB  may 
ho  found  in  July,  tlie  cocoon  having  the  usual  net- work  appearance. 
Of  the  nine  8f>ecies  known  to  occur  in  this  country  this  and  Ph.  exnniu8\ 
1*0.,  the  habits  of  which  were  briefly  given  by  B.  A.  Popenoe  (Trans. 
Eam.  AccmI.  Sci.  1877,  p.  38)  are  the  only  ones  (exclusive  of  Ph.  pufic- 
Mu)  whose  habits  have  been  observed,  though,  as  above  shown,  those 
^  fh.  nigriro$triM  have  been  recorded  by  European  observers. 

HISTOBY  OS  T?£  SPECIES  IN  NOBTH  AMEBIC^. 

,  Concerning  the  appearance  of  Fh.punctatm  in  this  country  we  stated 

nthe  Am^riown  Naturalist  (in  which  we  have  record^  the  above  &ets) 

"■      — - —  .  .  ■      ■  '        "     ,       ' 

^Compiled  firom  contribntlons  to  the  American  yataralist. 

tAfiecNrding  to  Frofewor  Popenoe  the  iarvii  feods  on  BwitiM  MtanMoa,  and  traniforma 
■  tBiiiilar  cocoon  on  the  plant. 
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for  March,  1882,  that  Dr.  Le  Gonte  received  a  beetle  as  long  ago  ae  1853 
from  Canada,  from  Mr.  D'Urban,  who  was  then  connected  with  the  geo- 
logical sarvey  of  that  country,  and  another  specimen  from  the  late  Dr. 
Melsheimer,  from  Pennsylvania,  and  that  these  specimens  had  been  de- 
scribed by  him  as  Phytonomus  apimus  (Bhynchophora.  p.  124).  He  had 
recognized,  from  what  we  had  publishea  in  the  Nataraust,  for  November, 
1881,  regarding  Phytonomus  punoiatuSy  that  his  opimus  was  identical,  and 
upon  receiving  specimens  from  me  he  wrote  that,  after  a  careful  examina- 
tion, there  was  no  doubt  in  his  mind  as  to  the  identity  of  the  two  species. 
Ph.  punctatusy  in  its  typical  and  most  common  form,  is  so  easily  recog- 
nizable by  its  coloration  (the  suture  and  margins  of  the  elytra  being 
yellowish- white)  that  one  would  not  suspect  its  identity  with  JPh.  opimus 
from  the  description  of  this  last. 

It  would  appear,  however,  that  opimus  is  identical  with'  a  variety  of 
Ph.  punct(Uus  described  by  Gapiomont  (Annales  de  la  SodiU  EnUmoUh 
gique  de  jFVonoe,  1868,  p.  123),  in  which  the  scales  of  the  elytra  are  almost 
uniformly  gray,  and  which  is  not  rare  in  Europe.  The  specimen  ftt>m 
Melsheimer  is,  moreover^  evidently  rubbed.  It  is  a  strange  coinddenoe. 
that  the  numerous  specimens  we  collected  on  Mr.  Snook's  fiEunn  were  all 
identical  in  coloration  with  Hie  t^icai  form,  and  that  just  those  de- 
scribed by  Dr.  Le  Gonte  as  opimus  should  belong  to  a  comparatively 
rare  form. 

The  identity  of  the  two  forms  once  established,  it  becomes  probable 
that  the  insect  had  made  a  permanent  lodgement  in  this  country  years 
ago,  and  that  it  was  simply  overlooked  as  an  iigurious  insect  till  last 
year.  That  a  beetle  is  quite  liable  to  be  overlooked  by  Goleopterists, 
although  quite  injurious  to  some  cultivated  plants,  is  not  only  prob- 
able, but  has  often  occurred.  Oocootorus  souteliariSy  whidi  ii\juriou8ly 
affects  the  Plum;  Tyloderma  fragarias^  which  depredates  on  the  Straw- 
berry plant ;  and  HyLesinus  trifoliij  which  is  so  ii\jurious  to  clover,  are  ex- 
amples among  many  which  occur  to  us  of  species  very  common  on  cul- 
tivated plants,  yet  rare  in  collections.  The  same  is  equally  true  in 
other  orders  of  insects.  A  notable  instance  is  found  in  the  Hessian  Fly, 
which,  though  more  or  less  injurious  every  year  in  some  of  our  wheat- 
producing  sections,  is  yet  so  rare  in  collections  that  Dr.  Packard  had 
much  difficulty  in  procuring  specimens  to  figure  for  his  bulletin  on  the 
species. 

There  is  the  other  alternative,  however,  (which  is  also  not  so  improb- 
able), that  the  two  specimens  that  have  remained  solitary  so  many 
years  in  the  largest  American  collection  of  Goleoptera  may  really  have 
come  into  me  country  through  European  exchanges,  especially  as  it  is 
known  that  Dr.  Melsheimer  did  in  some  instances  mix  up  European 
and  American  species. 

Our  attention  was  first  called  to  this  insect  by  letter  from  Mr.  L.  D. 
Snook,  of  Barrington,  Yates  Gounty,  New  York,  in  July,  1881,  stating 
that  great  damage  was  being  done  to  the  clover  on  his  farm.  In  the 
latter  part  of  April  he  first  noticed  on  a  field  of  clover,  here  and  there, 
small  patches  where  the  leaves  were  badly  eaten.  The  damage  in- 
creased rapidly  in  extent,  and  by  the  end  of  July  the  whole  field 
(about  seven  acres)  was  badly  infested,  one  comer  of  nearly  two  acres 
having  scarcely  a  whole  leaf  of  clover  remaining.  Other  fields  in  the 
same  neighborhood  were  attacked  in  the  same  manner,  wliile  an  occa- 
sional field  escaped  injury. 

We  visited  Mr.  Snook  in  August  of  1881,  and  found  acres  of  his 
dover  ruined,  but  in  passing  through  the  field  none  but  an  expert 
""ould  suspect  the  cause,  since  the  beeties  were,  as  a  rule,  hidiiig  in  tiie 
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gTonnd  or  slightly  beneath  the  surface,  and  the  few  that  were  feeding 
dropped  and  ^^  played  'possum  "  apon  the  slightest  approach,  their  color 
being  bo  nearly  that  of  the  earth  that  they  are  not  easily  observed. 
That  they  had  been  much  more  nomerons  earlier  in  the  season  than  they 
were  then  was  apparent  from  the  number  of  dead  specimens,  more  or 
less  broken,  and  from  the  cocoons  imbedded  in  the  ground.  No  traces 
of  e^s,  larvae,  or  pup®  were  found,  though  many  empty  cocoons  were 
obtaiiied  either  on  the  surface  of  tne  ground  or  imbedded  just  in  the 
ground,  as  we  then  supposed,  from  the  battering  of  rain.  Kone  were 
found  ux>on  the  plants. 

In  June  of  the  present  year  we  sent  Mr.  E.  A.  Schwarz  to  Barring- 
ton  to  look  after  the  progress  of  the  pest.  His  report  shows  an  alarm- 
tog  state  of  affoirs  in  Yates  County,  the  insect  having  spread  in  all 
directions.    He  writes  as  foUo  ws  on  this  point : 

Umm  my  Arrival  at  Mr.  Snook's  place  at  Barrington,  N.  Y.,  (June  13),  I  fonnd  that 
the  field  where  the  weevil  was  first  disoovered  hA  been  ploughed  about  a  fortnight 
ago ;  but  a  few  isolated  plants  growing  near  the  fence  of  this  field  proved  to  be  in- 
fested with  the  insect.  Two  clover-fields  near  by  harbored  countless  specimens  of  . 
the  insect  (now  mostly  in  the  larva  state),  while  other  more  distant  fields  were  in 
amilar  conditions.  I  traced  the  insect  for  about  one  mile  from  the  original  field 
toward  Crooked  Lake  without  finding  that  it  became  less  in  numbers.  Further  investi- 
ntaonfi  showed  tbat  it  not  only  infested  the  clover  in  the  fields  and  on  pasture  lands 
Dot  the  isolated  plants  flawing  in  the  gardens  and  on  the  roadsides.  It  is  no  e^ag- 
geratioii  to  say  that  I  haa  difficulty  in  finding  a  clover  plant  that  was  not  infested.  Con- 
finniDg  my  researches  at  Dundee  the  next  day  I  began  by  finding  the  Phytonomus  in 
the  middle  of  the  town  on  the  clover  plants  in  Uie  gardens,  along  the  roadsides, 
in  the  ditches,  and  upon  going  in  the  fields  in  the  direction  of  Roek  Stream  I  found 
the  same  condition  as  at  Barrington.  Upon  my  return  trip  I  noticed  the  p'resence  of 
t)ie  insect  at  Starkey,  on  the  Northern  Central  road,  three  miles  east  from  Diindee,  and 
finally  fonnd  the  larvas,  upon  a  hasty  investigation  during  rainy  weather,  under 
eloTflr  plants  growing  along  the  roads  near  Watkins,  N.  T.,  about  fourteen  miles  from 
Barrnigton. 

From  these  facts  it  may  be  assumed  that  the  pest  is  at  present  much 
more  widely  distributed  than  it  was  suspected  from  last  year's  observa- 
tions. 

Bioce  last  fall  numerous  experiments  in  rearing  this  insect  have  been 
canied  on  in  the  Division,  and  from  the  notes,  as  well  as  from  this  year's 
obmvations  in  the  field,  we  are  enabled  to  give  the  following  Ufehis- 
tMy  of  the  species: 

LIFB-HISTOBY  OF  THE  SPECIES. 

The  smooth,  greenish-yellow,  oval  eggs  are  deposited  by  the  female 
beetle  in  irregular  clusters,  mostly  in  the  hollow  leaf-stems  or  flower- 
rtalks,  where  such  situations  can  easily  be  found,  or  they  are  pushed 
into  crevices  near  the  base  of  the  plant-  In  confinement  the  females 
l»y  their  eggs  promiscuously  upon  the  glass  and  wood  work  of  the 
hreeding-cages,  or  upon  almost  any  part  of  the  plant  given  them  for 
fix)d.  When  deposited  upon  a  plane  surface,  however,  they  are  not 
fcmly  attached  and  are  easily  removed,  which  argues  that  their  natu- 
nl  location  is  in  some  crack  or  hollow. 

The  newly -hatched  larvae  are  pale  yellow  in  color,  and  feed  preferably 
ipon  the  under  side  of  the  leaves,  or  between  the  young  leaves  before 
ftese  get  separated,  eating  small,  round  boles.  While  feeding  the  body 
baomewhat  curved  and  the  larvae  evidently  hold  to  the  hairs  of  the 
tarf  by  the  folds  between  the  joints  of  the  body,  as  they  are  entirely 
h^ess.  As  they  increase  in  size  they  acquire  a  greeuish  tinge,  the 
ntA  dorsad  stripe  alone  remaining  whitish.  A  few  of  them,  however, 
iiBWn  the  paJe-yellowish  color  throughout  their  development.    Aifter 
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the  third  molt  they  feed  at  the  sides  of  the  leaf,  eating  ont  large  irreg- 
ular patches,  as  shown  in  our  figure*  (PL  X,  fig.  1  b.)  The  shape  of 
the  larva'at  this  time  is  also  so  well  indicated  at  b  and  o  as  to  need  no 
^irther  description.  The  whole  length  of  the  larval  life  in  the  breeding- 
cage  varies  from  forty  days  in  summer  to  several  months  in  winter  and 
fall. 

Only  the  very  young  larvce  can  be  observed  upon  the  plants,  the  older 
ones  invariably  dropping  to  the  ground  when  approached.  Most  of  the 
larvsB,  however,  do  not  feed  on  the  plants  during  the  daytime,  \>ut  are 
to  be  found  under  all  sorts  of  shelter  in  or  on  the  ground,  sometimes 
quite  a  distance  from  the  plant,  but  preferably  among  the  roots  and  old 
stalks.  Here  they  lie  curled  up  in  a  similar  manner  to  our  saw-fly  lar- 
V86  or  cut- worms.  When  handled  they  often  eject,  in  a  long  stream, 
their  semi-fluid,  pitchy-black  excrements,  probably  as  a  means  of  de- 
fense. When  teased  they  finally  stretch  out  and  walk  off  more  rapidly 
than  could  be  expected  of  a  legless  Curculionid  larva.  When  crawling 
they  not  only  use  the  ventral  tubercles,  which  are  very  prominent,  re- 
sembling legs  without  the  claws,  but  they  use  also  the  head  and  anus 
in  a  very  peculiar  manner.  The  head  is  pressed  downward  until  the 
front  touches  the  ground.  The  body  is  thus  stretched  forward  as  much 
as  possible  when  the  anus  leaves  its  hold,  quickly  following  the  rest 
of  the  body  and  taking  a  firm  hold  near  the  head.  The  larva  then 
stretches  itself  out,  and  the  same  movements  are  repeated.  The  anus 
evidently  plays  an  important  part  in  the  locomotion;  it  is  somewhat 
extensile,  and  each  time  the  larva  uses  it  to  take  hold  of  the  leaf  a  small 
drop  of  a  sticky  fluid  is  ejected.  The  anus  seems  also  to  possess  the 
power  of  sucftion  as  the  larvae  are  capable  of  erecting  themselves  so  as 
to  look  around  for  some  object  to  take  hold  of,  turning,  at  the  same  time, 
their  bodies  in  all  directions  and  holding  solely  by  the  anal  end. 

Toward  evening  the  larvae  begin  to  be  more  active  and  ascend  the 
plant,  undoubtedly  continuing  to  feed  throughout  the  night.  However, 
even  at  dusk  they  do  not  become  less  timid  than  at  daytime,  and  can 
odIy  be  observed  upon  the  plants  at  a  considerable  distance,  curling  up 
and  dropping  down  when  approached.  Their  fovorite  position  is  with 
their  bodies  around  the  edge  of  a  leaf,  but  more  rarely  one  may  be  seen 
stretched  out  on  the  surface  of  a  leaf. 

The  damage  done  by  the  larvae  in  the  month  of  June  was  already 
quite  considerable,  the  presence  of  four  or  five  half-grown  ones  being 
sufficient  to  give  the  plant  a  ragged  appearance,  and  in  some  places 
where  the  plants  were  completely  defoliated,  not  less  than  32  larvae  were 
counted  under  one  plant,  which  was  not  a  very  large  one. 

After  feeding  for  from  ten  to  fifteen  days,  having  suffered  three  molts, 
the  larva  commences  to  spin  its  cocoon.  The  cocoon  is  oval,  pale  yel- 
low in  color,  and  is  composed  of  coarse  threads  forming  an  irregular 
net-work,  as  shown  at  /  and  g^  in  the  figure.  In  the  breeding-cages 
(during  the  winter  of  18§l-'82^  it  was  usually  spun  between  two  or  more 
leaves  or  let^-stalks  and  attacned  to  them.  This  is  in  accord  with  what 
is  recorded  on  the  subject  by  European  writers,  but  all  the  old  cocoons 
we  found  in  1881  were  either  on  or  in  the  ground,  and  Mr.  Schwarz 
found  them  in  June.  1882,  invariably  under  ground,  i,  e,y  so  completely 
covered  up  with  soil  that  in  clearing  away  all  dihri^  no  trace  of  them 
jould  be  discovered  from  above.  Usually  they  were  just  covered  with 
yhe  soil,  but  in  som^  insta.nces  they  were  more  than  half  an  inch  in  the 
ground,  each  cocoon  lying  in  a  nicely -smoothened  cavity.  This  habit, 
though  different  from  the  known  habits  of  other  species  of  the  genus, 
B  undoubtedly  normal  with  punctatvs  in  the  field 
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In  spinBing  among  leaves  the  abdomen  bends  nnder,  and  the  larva 
is  thoB  able  to  brace  itself  with  two  points  against  the  fastened  leaves, 
whereby  the  head  and  front  portion  of  the  body  can  be  easily  moved 
in  every  direction;  it  then  touches  with  its  mouth  the  leaf,  applying 
at  the  same  time  a  drop  of  a  transparent,  pale-yellowish  liquid,  which 
is  stretched  out  to  a  thread  until  the  nest  point  is  reached  with  the 
mouth,  la  this  way  it  continues  for  some  time,  and  then  turns  the  bo^ 
in  another  direction,  and  works  in  the  same  way  until  a  nearly  oval  oeU 
is  formed;  when  this  is  done  it  fills  up  the  space  between  the  meshes 
more  and  more,  and  the  cocoon  becomes  more  regular.  It  then  follows 
tbe  different  threads  mik  its  mouth  to  strengthen  them  with  additional 
applications,  and  at  the  same  time  fills  up  the  too  large  spaces  till  the 
oocooo  is  quite  compact,  leaving  only  small,  round,  or  oval  holes  thtodgh 
whidti  the  larva  is  but  indistinctly  seen.  The  spinning  of  the  cocoon 
lasts  for  about  one  day,  when  the  larva  ceases  to  work  and  remains  lying 
in  a  more  or  less  curved  position  until  it  finally  casts  its  last  skih  to 
tnmsform  to  a  pupa. 

Kr.  J.  A.  Osborne,  in  an  interesting  note  on  Phytanomus  rumiciSy  in  the 
IhUomologisU?  Monthly  Magaaine  for  June,  1879,  states  that  the  spinneret 
of  the  larva  is  anal.  Be  this  as  it  may.  Ph.  punctattts  spins  with  its 
mouth,  bracing  itself  against  the  part  of  the  cocoon  already  formed  while 
eonstmcting  the  remainder.  The  siU^  issues  from  the  spinneret  in  a 
Tery  perceptibly  liquid  condition,  but  soon  hardens,ja>nd  the  thick  thl*eads 
ftrtming  the  walls  of  the  cocoon  are  coarse,  tough,  and  strong.  The 
length  of  £he  pupa  state  in  late  fall  is  about  twenty-dve  days. 

Ab  will  perhaps  have  been  gathered  from  the  preceding,  the  principal 
damage  is  done  by  the  insect  after  it  arrives  at  tlie  perfect  or  beetle  state. 
The  beetle  is  very  voracious,  and  devours  the  leaves  at  a  rapid  rate,  eat- 
ing the  flower  heads  and  stalks  and  also  the  leaf  petioles — ^in  fact  all 
pjfftp  of  the  plant  above  ground.  It  feeds  principally  late  in  the  afber- 
noon  and  at  night,  and  during  the  daytime  generally  hides  itself  around 
the  roots  of  the  plant  or  in  some  crack  in  the  ground.  It  is  easily  dis- 
turbed when  feeding,  drawing  up  its  legs,  dropping  to  the  ground,  and 
remaining  motionless  for  some  time. 

This  Phytonomus  feeds  upon  all  sorts  of  clover,  on  the  white  as  well 
as  upon  fhe  different  varieties  of  red  clover,  and  apparently  without  any 
special  preference  for  any  variety.*  It  thrives  well  on  every  kind  of 
son,  and  the  only  locality  of  any  extent  so  far  examined  in  Yates  County 
▼here  the  insect  was  not  found  was  a  steep  slope  at  the  edge  of  a  field, 
where  the  clover  was  most  luxuriant  and  the  soil  very  rich  and  sofL 

Our  notes  on  the  length  of  life  of  one  generation  of  the  beetle  (taken 
from  specimens  kept  in  breeding  cages  at  Washington  in  the  mil  of 
IfiW)  give  the  following  result :  The  eggsi  hatch  within  from  nine  to 
twelve  days  after  being  deposited ;  the  first  molt  of  the  yoUng  larva 
tikes  place  eight  or  ten  days  after  hatching  $  the  second  molt  takes  place 
Wven  to  ten  days  after  the  first;  the  third  molt  eight  to  ten  days  after  the 
leoond.  The  time  elapsing  between  the  third  molt  and  the  formation  of 
we  oocoon  is  very  variable,  one  larva  beginning  to  spin  17,  another  24,  a 
third  28  days  after  the  third  molt,  while  with  a  fourth  31  days  elapsed. 
The  cocoon  is  finished  in  about  one  day,  the  larva  remaining  therein  un- 
dttnged  from  seven  till  ten  days.  The  beetle  issues  about  one  month 
trier.    Thus  it  takes  almost  four  months  from  oviposition  to  the  hatch- 

•The  Clover  Root-Borer  {EylesinuH  trifoUi)  seems  to  fee<l  only  upon  TrifoHumpraieh^, 
H  wat  never  ebeerred  upon  whit«  clover,  uor  did  it  attack,  on  Mr.  Snook's  farm«  the 
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ing  of  the  beetle.  In  summer  time  the  insect  no  doubt  develoiw  more 
rapidly,  as  beetles  issued  in  the  last  days  of  Juno  ftom  ooeoons  spun 
about  the  20th  of  that  month. 

NUMBER  OF  ANNXJAIi  BROODS. 

The  beetles  whicb  were  so  injurious  in  July  and  early  August  laid  jeg^ 
in  the  latter  month,  and  the  larvsa  issued  in  September,  transforming 
in  October  or  ISTovember,  and  apx>earing  as  beetles  In  the  latter  month. 
A  portion  of  these  beetles,  without  doubt,  hibernated  as  such  without 
ovipositing;  others  laid  their  eggs,  and  there  is  strong  reason  to  believe 
that  certain  of  these  hibernated,  as  a  flower-stalk  was  received  as  late 
as  January  28,  from  Barrington,  which  contained  a  well-developed  egg- 
cluster.  Many  eggs  hatched  in  the  same  fall,  the  young  larvae  doubt- 
less hibernating  within  the  old  stalks. 

Mr.  Schwarz  found,  on  June  13  and  14,  the  insect  in  all  stages  except 
the  egf^  state,  by  far  the  most  common  form  being  the  half-grown  larvae, 
then  following  very  young  larv»,  then  full-grown  larvae,  then  the  co- 
coons, which  were  all  freshly  spun  (not  one  containing  toe  pupa),  tlie 
rarest  form  being  the  beetles.  There  can  be  no  doubt  that  the  beeties 
then  found  were  all  hibernated  specimens,  since  they  were  all  very  much 
rubbed.  A  large  portion  of  the  larvae  reached  maturity  and  spun  up 
by  the  20th  of  the  month,  andat  the  date  when  this  report  is  submit- 
ted, (June  30)  the  beetles  nave  been  issuing  for  four  days.  The  younger 
larvae  (which  in  all  probability  oome  from  eggs  laid  this  spring  by 
hibernated  beetles)  will  not  reach  the  perfect  state  before  tibe  end  of 
July  or  perhaps  some  time  in  August. 

We  have  thus  followed  the  development  of  the  si>ecie8  for  nearly  one 
whole  year,  yet  it  is  impossible  to  say  whether  or  not  it  is  regularly 
single  or  double  brooded.  In  considering  the  number  of  annual  gener- 
ations in  any  species  we  have  to  bear  in  mind  that  there  is  great  irregu- 
larity in  development,  which  is  also  much  influenced  by  the  character  of 
the  season.  We  have  strong  reasons  for  believing  that  during  a*  severe 
and  protracted  drought,  such  as  we  had  in  the  late  summer  and  fall  of 
last  year,  multiplication  in  this  species  comes  pretty  much  to  a  stand- 
still, and  our  iirst  observations  in  August  showed  that  the  species  oc- 
curred in  none  of  the  earlier  states.  This  fact,  together  with  the  other 
well-known  fact  that  the  BhyncJiophora  in  the  imago  state  are  often 
long-lived  and  do  not  begin  ovipositing  immediately  after  maturity, 
leads  us  to  believe  that  there  is  normally  but  one  annual  generation, 
and  that  the  beetles  which  are  perfected  during  the  months  of  June 
and  July  beget  a  generation  which  either  hibernates  in  the  irdmatuie 
or  the  mature  concStion,  according  as  it  is  developed  earlier  or  later. 

While  this  would  seem  to  be  the  rule,  as  we  know  it  to  be  with  many 
other  Rhynchophora,  yet  our  notes  and  observations  as  here  recorded 
would  indicate  that  a  second  generation  may  exceptionally  occur.  In 
other  words,  the  monogoneutic  generation  of  one  year  may  become 
digoneutic  the  following  year,  because  of  the  irregularity  in  the  develop- 
ment of  the  individuals.  The  only  thing  that  becomes  certain  in  this 
uncertainty  is  that  the  larvae  are  in  greatest  and  most  destructive  force 
during  the  latter  part  of  May  and  in  June;  that  the  new  generation  of 
beetles  work  during  July  and  August,  so  far  as  we  now  know,  without 
propagating,  and  that  only  a  portion  of  their  issue  that  is  found  in  the 
larva  state  later  in  the  autumn  attains  the  perfect  beetle  state  before 
winter  sets  in,  when  brought  to  a  more  southern  latitude  like  that  of 
Washington ;  the  presumption  being  that  in  Tates  County,  K'ew  York, 
^U  '"'ould  remain  in  the  earlier  states  and  thus  hibernate. 
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BBMSDIES. 

It  is  impoBSible  to  saj^  whether  or  not  this  Phytonomas  will  spread 
fiBrOier.  The  enconragmg  presumption,  however,  is,  if  we  may  predi- 
cate npon  analogy,  that  it  will  not,  since  we  recall  no  very  ii\juriou8 
beetle  intxoduoed  from  Europe  (excluding  those  feeding  upon  stored 
produots)  which  has  spread  over  the  whole  country,  the  most  prominent 
examples  of  such  introduced  species,  Crioceris  asparagij  Oaleruca  xan- 
Humdconaj  &c.,  being  yet  confined  to  the  Atlantic  coast.* 

Oar  experience  and  observations  during  the  winter  show  that  this 
Phytonomas  hibernates  principally  in  the  young  larva  state,  and  that 
any  mode  of  winter  warfare  that  would  crush  or  burn  these  larvae  hiber- 
nating in  the  old  stalks  would  materially  reduce  the  depredations  of  the 
species  the  ensuing  summer.  Glover  stubble  is,  however,  not  so  easily 
Immed  in  winter,  and  whether  rolling  could  be  advantageously  em- 
idoyed  will  depend  very  much  on  the  smoothness  of  the  field  and  other 
oonditions. 

The  extreme  timidity  of  the  larva  as  well  as  of  the  beetle,  and  the 
protected  positictp  of  the  insect  in  all  stages  render  the  application  of 
pjretihram,  or  any  other  remedy  acting  upon  contact,  entirely  useless. 
To  poison  the  clover  with  London  purple  or  Paris  green  would  no  doubt 
be  effootiive,  but  can  be  safely  applied  only  wherever  the  clover  is  not 
used  for  fodder. 

Shoald  the  Phytonomus  be  very  bad  in  a  field,  it  would  be  well  to 
plow  the  clover  under  rather  than  to  allow  such  field  to  become  a  source 
rf  contagion.  This  should  be  done  in  the  month  of  May,  when  the  in- 
sect is  mostly  in  the  larva  state,  and  when  all  eggs  from  the  beetles  that 
hibernated  have  been  hatched.  To  plow  the  field  when  the  Phytono- 
mas is  in  the  imago  state  would  have  no  other  effect  than  to  disperse 
the  beetles  over  oth^  fields. 

NATUBAIi  ENEMIES. 

Of  Ihe  various  species  of  Ichneumon  flies  known  in  Europe  to  prey 
upoa  ihe  larvae  of  Phytonomus,  none  have  been  observed  so  far  in  this 
0(miitry,and  to  this  immunity  from  the  most  efficient  natural  checks  the 
imdue  multiplication  of  the  species  is  no  doubt  to  be  attributed.  Of 
other  insect  enemies  only  one  has  been  actually  observed  so  far,  viz., 
the  larva  of  a  small  beetle,  Collops  quadrimaculatusj  which  was  foand 
feeding  upon  the  eggs  sent  from  Barrington  in  January.  Mr.  Schwarz 
feond  three  dead  larvae  on  the  plants,  and  from  the  manner  in  which 
tt^  were  killed  he  thinks  that  they  were  sucked  out  by  Soldier  bags, 
eeveral  species  of  which  were  seen  in  the  fields,  bat  none  in  the  act  of 
noUng  Phytonomas  larvae.  Several  ground-beetles  (Harpalus  pleu- 
ff^tmsj  H.  penn8ylvanicus)j  a  Pterostichus  larva,  and  numerous  specimens 
of  a  large  red  mite  (genus  Trombiditm)  are  found  under  the  infested 
jboktSj  and  these  probably  prey  upon  the  Phytonomas  in  its  earlier 
ttages,  bat  no  proof  thereof  can  be  given  at  present  Ants  do  not  seem 
to  trouble  the  larvae,  as  on  severed  occasions  specimens  of  the  lattw 
K^ere  found  in  the  miadle  of  the  ants,  which  build  their  colonies  under 
ttudl  stones  and  sticks  in  the  field.    This  species  is  in  all  probability 

*i«  «ii  interedting  fact  in  oonneotion  with  imported  clover  6Demie6>  we  would  men- 
it  several  species  of  the  Cnrcnlionid  cenos  SiUmea,  especially  8,  flaveaoena  and 
I,  which  in  Enrope  are  i^jorions  to  dover  and  Inoem,  and  which  have  long 
i'^ome  nataralised  in  onr  country,  have  never  heen  reported  here  as  injurioosi 
occur  quite  commonly  in  some  localities. 

1^  AO 
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extensively  fed  upon  by  Tiger  beetles  (Oidndelidce),  which,  both  in  the 
larva  and  beetle  states,  doubtless  attack  and  devour  the  Phytonoums 
larvae,  whether  when  they  feed  or  crawl  over  the  ground,  or  in  the  ground 
to  pupate ;  for  we  tbund,  during  August,  on  Mr.  Snook's  farm,  that  the 
ground  in  the  infested  clover-fields  was  in  many  places  literally  nddled 
with  holes  of  larvse  of  Oidndela  repanda^  most  of  them  appcurently  nearly 
full-grown,  and  many  just  having  changed  to  the  perfect  beetle. 

DESCRIPTION  OF  EARLIER  STATES. 

Phytonomus  punctatus—^P^.— Length,  1™"  (A  inch).  Elongate  oval,  rather 
more  than  twice  as  long  as  thick,  cylindrical,  highly  polished,  ana  without  any  ap- 
parent sculptnring  when  recently  deposited.  Color  pale  yellow.  VHien  about  five  or 
six  days  ola  the  color  changes  to  a  quite  dark  greenish-yellow,  and  the  eg^  appears  to 
be  quite  rou^h,  an  examination  under  the  microscope  showing  that  the  whole  surface 
has  divided  into  numerous  hexagonal,  shallow  depressions. 

Larva — First  »to<7«.— Length,  1.5»™.  Body  somewhat  thickest  at  the  middle,  taper- 
ing gradually  toward  the  ends.  Color  pale  yellowish,  head  blackish-brown,  polished, 
with  fine  transverse  wrinkles ;  eyes  black,  small,  round  and  projecting;  antennss  short, 
2-jointed;  first  joint  very  short  and  very  stout;  somewhat  conical,  with  the  tip  ex- 
ternally oblique,  and  with  two  short  8))inc8  on  its  distal  side  near  the  base  of  the 
second  joint ;  the  second  joint  very  slender  compared  with  the  first,  but  almost  twice 
as  long,  tapering  gradually  towards  the  tip,  where  it  forms  a  short  nipple,  curved 
slightly  upwards ;  a  long,  stout  bristle  above,  near  inner  angle  of  base  of  antenuffi ; 
mandibles  light  brown,  with  basal  two-thirds  very  broad,  terminating  in  two  large, 
sharp  teeth,  one  above  the  other,  the  edge  of  the  lower  one  being  armed  "^ith  three 
minute  rounded  teeth;  palpi  pale.  Cervical  shield  dusky,  narrow,  divided  by  a 
pale  dorsal  line.  Spiracles  duskv,  oval,  with  transverse  wrinkles.  The  whole  dor- 
sal surface  is  closely  covered  witn  minute,  sharp,  transversely  oval,  sliehtly  dusky 
points.  All  joints  have  small,  conical,  dusky  warts,  as  follows:  8  aorsal,  the  outer 
four  quadrangularly  arranged,  the  inner  four  much  the  smallest;  there  are  two  addi- 
tional lateral  warts,  one  above  the  other,  on  the  thoracic  joints,  and  one  lateral  wart 
on  each  of  the  abdominal  joints;  each  of  these  warts  bears  a  very  conspicuous  clavate 
spine.  The  ventral  side  of  the  body  is  similarly  armed,  though  the  spines  are  more 
slender.  There  are  no  legs,  but  in  their  place  are  very  prominent  swelhngs.  Those 
of  the  thoracic  joints  are  conical,  and  those  of  the  abdomen  are  somewhat  trans- 
verse, and  each  of  them  is  longitudinally  subdivided  so  as  to  form  two  rounded  swell- 
ings, which  are  used  in  grasping  when  walking.  The  end  of  the  body  is  divided  into 
three  round  lobes  or  swellings,  which  surround  the  anal  opeuing,  one  above  and  two 
below. 

Second  stage, — General  appearance  very  similar  to  that  of  the  previous  stage,  except 
that  the  color  has  become  greener;  the  head,  which  at  first  is  yellowish-brown,  is  now 
dark  brown ;  the  cervical  shield  is  of  the  color  of  the  body,  with  the  fhmt  margin  and 
lateral  angles  more  or  less  blackish ;  the  clavate  spines  are  somewhat  shorter,  but  the 
principal  feature  is  a  broad  whitish  dorsal  line  which  on  each  joint  is  bordered  by  a 
more  or  less  distinct  small  blackish  streak. 

Third  stage. — ^The  appearance  is  not  much  changed,  except  that  the  dorsal  line  and 
its  bordering  blackish  streaks  are  more  distinct ;  the  head  is  at  first  pale  groenish-y  eUo  w, 
and  gradually  changes  to  brownish ;  eyes  deep  black ;  the  anterior  margin  of  prothorax 
is  lined  with  twelve  blackish  warts ;  all  other  ioints  are  divided  into  two  very  distinct 
folds,  of  which  the  anterior  ones  bear  each  side  of  the  dorsal  line  a  blackish  wart,  the 
posterior  a  transverse  row  of  twelve  warts  and  two  lateral  warts ;  all  these  warte  bear 
short,  quite  stout  clavate  bristles  or  spines,  those  on  the  lateral  warts  being  somewhat 
longest.  There  is  a  pair  of  simple  and  longer  spines  ou  Joints  10  and  12;  all  spines  ou 
ventral  side  of  the  body  are  also  simple. 

Fourth  stage. — ^The  larvaB  are  now  quite  dark  green,  especially  the  anterior  half  of 
the  body,  the  posterior  half  having  a  lighter  and  more  yellowish  color,  especially 
^on^  the  lateral  margin,  and  the  last  two  joints  are  tinged  with  brown.  The  dorsal 
Mne  18  very  distinct  aud  of  a  very  pale  rose  color ;  its  lateral  borders  are  black,  form- 
ng  two  quite  broad  interrupted  lines;  head  brownish.  The  whole  surface  of  the 
body,  above  and  below,  is  very  rough ;  the  thoracic  and  abdominal  swellings  are  very 
prominent,  and  have  a  great  resemblance  to  legs  without  the  claws ;  the  prothorax 
jossesses  three  of  these  swellings,  of  which  the  middle  one  is  the  most  remarkable ; 
It  forms  a  prominent  conical  tubercle,  which  at  the  tip  is  divided  into  two  separate 
conical  tubercles,  with  a  stout,  black,  reeurved  bristle  anteriorly  near  their  base :  simi- 
"ar  but  less  conspicuous  tubercles  on  the  other  thoracic  joints ;  joints  4-11  each  with 
two  pairs  of  similar  tubercles.    Length  of  <he  fully" grown  larva  when  stretched,  about 
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iy|Mk-^Tli^  ttnrm  of  tht  ptipa  is  Tf«ll  representod  in  the  figure  (PI.  X,  Fig.  1,  h).  Its  roe- 
tia,  ftnteniue,  legs,  asd  wing  oases  are  yellow ;  h^ad  yellowish-green ;  abdomen  dark 
new,  with  a  pale  flesh-colored  dorsal  line,  the  sides  and  venter  somewhat  paler ;  eyes 
nxj  small  and  black.  These  are  the  colors  soon  after  transformation.  The  front  of 
the  Dead  has  a  deep  longitudinal  infpression,  and  there  are  two  deep  transverse  im- 
pnMiOQs  near  the  middle  of  the  pronotom.  Head  and  thorax  sparsely  hairy ;  wix\g 
ttMB  witl^  nice  deep  strisa ;  abdominal  joints  each  with  a  transverse  dorsal  row  ox 
ihort,  bristle-like  hairs,  and  qcu^  a  number  of  hairs  around  tip  of  abdomen. 
• 

THE  VAGABOND  CEAMBUS. 

(Crambus  vulgivagellus  Olem.) 

Order  LEPiDOPffEBA ;  family  CBAMBm-as. 
[PlAteX;  Fig.  2.] 

HISTORY  OP  ITS  INJTJBY  AND  IDENTIFICATION. 

Early  in  May,  1881,  considerable  damage  was  done  to  meadows  in  the 
vicinity  of  Watertown,  Jefferson  County,  New  York,  by  an  insect  which, 
was  popularly  thought  to  be  the  Army  Worm.  Specimens  were  sent  to 
us  in  May  last  by  Mr.  J.  Q.  Adams,  of  Watertown,  and  by  Professor 
Untner,  tiie  State  emtomologist  at  Albany,  K  Y. 

The  worms  sent  by  Professor  Lintner,  and  which  he  was  not  quite 
Bare  were  the  Army  Worm,  were  chiefly  the  larvee  of  Nephelodes  violana, 
an  aoooant  of  which,  with  figure^  we  had  prepared  for  this  report,  but 
wliioh,  among  other  things,  we  have  been  obliged  to  exclude  for  want 
rf  space.  Those  sent  by  Mr.  Adams  were  partly  Nephelodes,  but  chiefly 
the  Orambus  under  consideration,  which  proved  to  be  the  principal 
iQthor  of  the  damage.    On  July  2nd  Professor  Lintner  wrote  us: 

I  bAve  jost  bapded  in  to  tbe  Evening  Journal  a  correction  and  explanation  of  my 
reference  of  the  ravages  in  Northern  New  York  to  Nephelodes  viotans.  liYom  examplee 
of  the  cocoons  and  iutbrmation  sent  me  by  Mr.  Adtanis,  I  find  that  the  work  is  due,  as 
I  had  lately  snspccted,  to  the  small  larva,  which  I  have  dotermioed  as  that  of  Crambus 
cxt(ooatv4i. 

On  the  5th  of  the  same  month  we  wrote  Professor  Lintner: 

I  hare  Just  read  your  article  in  Journal  of  the  2d.  I  have  some  reasons  for  believing 
Uiat  your  Crambus  exsiccatus  was  an  accidental  larva  different  from  the  Pyralid  whioE 
Inevtsry  instance  is  yet  in  the  larva  state  (no4i  x^^i^'^^^^z^^);  ^^^  ^l^o  long  larval  life 
in  Uie  cocoon  is  so  common  in  the  Pyralidie. 

We  first  reared  the  motli  on  August  2,  and  early  in  the  month  informed 
both  Mr.  Adams  and  Professor  Lintner  that  the  destruction  was  done 
without  doubt  by  Crambus  vulgivagelltis. 

Mr.  Lintner  studied  it  in  the  field,  and  presented  a  lengthy  report 

rn  it  to  the  State  Agricultural  Society  in  September  (published  in 
Elmira  (N.  Y.)  Husbandman  for  September  14).  He  also  read  a 
Uper  Qi>on  it  before  the  American  Association  for  the  Advancement  of 
odence,  ia  August,  at  Cincinnati. 

Later  in  the  season  we  found  the  moth  very  abundant  in  all  parts  of 
tte  Eastern  States  which  we  visited,  and  it  was  so  common  in  the 
Tidnity  of  JS^ew  York  as  to  be  a  positive  nuisance  in  collecting,  as  we 
iwe  informed  by  Mr.  Henry  Edwards  (see  American  Naturalist^  No- 
tttttber,  1881,  p.  914).  It  was  also  present  in  large  numbers  in  the  Dis- 
tiiet  of  Golumoia,  where  the  fall  larvae  were  studied. 

HABITS  AND  NATURAL  HISTORY, 

J  difficult  to  find,  as  they  are  dropped  singly  by  the  tnotli 
w.      9     »ppens  to  rest}  and  the  slightest  jar  causes  them  to  fiUl 
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into  0omQ  crack  or  crevice.  The  larvsd,  if  not  too  nameronB,  are  also 
diflcalt  to  flnd^  on  account  of  their  noctomal  habits,  but  more  particu- 
larly firom  their  secluded  mode  of  life.  From  the  time  of  hatching  to 
the  assumption  of  the  pupa  state  they,  remain  nearly  in  the  same  spot. 
The  newly-hatched  larva  spins  a  delicate  white  web,  near  or  among  the 
roots  of  the  grass,  and  commences  at  once  to  feed  upon  ibe  softer  parts 
of  some  leaf  near  at  hand,  or  bore  through  its  surrounding  sheaths 
into  the  stem  itself,  near  its  base.  Whenever  they  have  settled  they 
protect  themselves  by  a  delicate  web^  which  they  gradually  cover  with 
tiieir  greenish  frass,  forming  a  tube,  in  which  they  are  entirely  hidden 
firom  view.  They  are  very  sluggish,  and,  if  the  tube  be  disturbed,  curl 
up  into  a  helix-like  roll.  As  t^ey  increase  in  size  the  tube  is  extended 
either  upward,  when  upon  the  ground,  or  downward,  if  so;newhat  above 
the  surface,  and  the  opening  is  often  lined  with  bits  of  green  grass. 
When  the  larva  is  full  grown  its  tube  measures,  often,  nearly  50°™  (two 
inches)  in  length.  A  half  inch  at  the  lower  end  is  thicker  than  the 
rest,  is  rounded  and  closed,  serving  both  as  a  retreat  for  the  larva 
and  as  a  receptacle  for  excrement.  The  upper  or  open  end  is  usu- 
ally very  dedicate,  and  i@  generally  so  constructed  that  if  the  larva  is 
disturbed  and  moves  downward  it  closes  entirely. 

When  full-grown  and  ready  to  transform,  the  larva  leaver  its  tube 
and  commences  to  spin  among  the  roots,  and  near  or  just  beneath  the 
surface  of  the  ground,  an  elongate  club-shaped  cocoon,  similar  in  appear- 
ance to  title  lower  end  of  the  larval  tube.  It  is  composed  of  smooth  and 
delicate  white  silk,  gummed  over  with  earth.  Both  ends  are  rounded, 
the  thicker  end  being  about  6™™  in  diameter,  and  the  narrower  end 
about  4°^.  In  this  cocoon  the  larva  remains  for  a  long  time  before 
transforming.  Mr.  J.  Q.  Adams,  of  Watertown,  states  that  while  every 
larva  was  inclosed  in  a  cocoon  by  the  last  of  May,  an  examination  as 
late  as  July  15  failed  to  show  any  change  to  pupa.  By  August  15, 
however,  the  moths  began  to  issue  in  large  numbers,  and,  as  Mr.Adams 
says,  ^^  at  this  date,  August  22,  any  farmer  of  the  country  can  walk  his 
meadow  or  pasture  and  drive  up  moths  in  ccruntless  numbers,  or,  in 
places,  in  a  small  cloud." 

There  can  be  little  question  that  other  species  of  the  genus  are  asso- 
ciated in  moderate  numbers  with  the  Vagabond  Crambus,  and  the 
breeding  of  Cramhus  exsiccatus  by  Professor  Ldntner  so  much  earlier  in 
the  season  would  indicate  that  there  is  considerable  variation  in  the 
period  of  development  between  them. 

I^aturally,  the  moth  is  rather  shy  if  disturbed,  though  as  a  rule  it  will 
not  fly  very  far,  and  when  at  rest  may  be  approached  quite  closely.  It 
seems  to  prefer  dry  stems  or  leaves  of  grass  or  weeds  when  alighting,  and 
it  is  very  difficult  to  detect  in  such  situations,  owing  to  the  similarity 
of  its  color  to  that  of  the  object  upon  which  it  rests.  It  swoops  sud- 
denly to  the  ground  when  startied,  but  does  not  feign  death,  as  do  so 
many  allied  insects.  Instead,  it  slips,  with  a  peculiar  gliding  motion, 
under  the  dry  leaves  or  other  objects  upon-  the  surface  of  the  ground, 
IT  even  makes  its  way  into  cracks  of  the  soil. 

The  number  in  which  these  worms  must  have  appeared  to  do  the 
damage  reported  is  enormous.  Some  pasture  lots  of  40  acres  were  en- 
tirely ruined,  and  as  many  as  a  dozen  worms  were  often  found  in  a  space 
3La  \Ag  as  the  palm  of  a  man's  hand.  Mr.  Lintner,  in  his  paper  read  be- 
fore tiie  American  Association  for  the  Advancement  of  Science,  at  Cin- 
cinnati, stated  that  on  an  island  in  the  Boquette  Biver,  wmch  had 
been  absolutely  denuded  of  grass,  the  worms  had  so  thickly  congregated 
dnder  the  shade  of  a  solitary  oak  tree  that  its  base  for  about  18  inches 
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WM  covered  with  a  fine  layer  of  silken  web.    The  worms  had  evidently 
been  forced,  from  sheer  lack  of  food  and  shade,  to  migrate,  and  they 
natorally  collected  nuder  the  first  shade  in  their  way,  constantly  spinning, 
as  is  their  nature,  until  the  compact  web  was  formed. 
The  injury,  he  stated,  extended  over  eight  of  the  northern  counties. 

HnndredB  of  acres  of  grtas  presented  a  brown  appearance,  as  if  they  had  been  winter- 
killed. A  pasture  lot  of  fifty  acres,  which  teo  davs  before  ottered  good  pastnre,  was 
burned  so  tiiat  in  places  not  a  blade  of  grass  could  be  seen  to  the  square  yajd.  Nnmer- 
OQs  dead  caterpillars  were  adhering  to  the  dead  stems  of  last  year's  grass,  which  it 
wts  believed  had  fallen  victims  to  starvation.  The  upland  pastures  were  first  attacked. 
The  progress  was  remarkably  rapid ;  entire  fields  weie  laid  waste  in  ten  or  twelve 
days.  *  *  **  In  two  instances  the  larvss  were  observed  in  immense  numbers  col- 
iM^ed  on  the  trunks  of  trees,  so  that  they  could  haTe  been  scraped  up  by  handfuls. — 
{Canadian  Entomoloffist,  September,  1881,  p.  18'i.) 

We  reared  two  different  parasites  from  the  species j  one  of  them  Lam- 
fronota  frigida  Cr.,  the  other  a  Cryptus  not  yet  specifically  determined. 

SIMILABITY  OF  HABIT  IN  A  EUROPEAN  SPECIES. 

Curiously  enough,  Mr.  William  Buckler,  during  the  same  year,  has 
worked  out  tlie  life  history  of  an  English  species,  Cranibua  warringUn- 
efiitf,  and  it  correspouds  perfectly  with  the  observed  facts  in  relaticpi 
to  vilgivcLgeUus.  The  eggs  were  receiyed  August  14  and  22,  and  had  all 
hatched  bv  September  1.  The  progress  of  the  larvfiB  was  noted  up  to  the 
middle  of  l^ovember,  when  they  began  to  close  their  galleries  for  hiber- 
nation. They  began  work  again  early  in  the  spring  of  1881,  and  issued 
as  moths  from  July  7th  to  tilie  17th,  some  of  the  lairvse  having  become 
ftiA-fed  and  having  spun  up  by  the  end  of  May.  (Entomologists  Montktjf 
Magazine^  November,  1881,  p.  129.) 

BEMEDIES. 

The  moths  which  were  so  abundant  in  August  laid  their  eggs  in  the 
latter  part  of  that  month  and  in  September.  Egg-shells  were  abundant 
in  the  earth  from  some  sward  sent  to  the  Department  September  14  by 
Mr.  AdUuns  from  a  field  which  had  been  greatly  injured,  showing  that 
the  larvae  must  have  hatched  prior  to  that  date.  Moths  collected  at 
Washington  Jctober  13  deposited  many  eggs  during  the  night,  which 
hatched  in  from  seven  to  ten  days.  The  young  larvae  began  feeding  and 
spinning  their  tubes  almost  immediately.  Some  had  cast  their  first 
8km  November  1,  their  second  November  15,  and  their  third  December 
12.  At  this  point  our  notes  upon  their  development  cease,  but  they 
evidently  hibernate  in  the  larva  state,  and,  as  full-grown  larvae,  do  their 
principal  damage  the  ensuing  April  and  May.  This  proves,  then,  but 
ft  single  brood  in  a  season,  and  suggests  the  simple  remedy  of  burning 
oilsr  infested  meadows  in  the  dead  of  winter,  or,  better,  in  the  late  &11. 

DESCEIPTITB. 

The      vae  of  0.  vulgivagellus  are  slender,  subcylindrical,  and  of  a  pale 

-green  color.    The  moth   has  an  expanse  of  wings  of  25"** 

\i      u;;  the  front  wings  are  very  pale-yellowish,  dusted  with  brownish 

reen  the  veins,  and  the  hind  wings  are  somewhat  dusky ;  the  cilia 

<    Ife  of  the  front  wings  are  golden.    The  principal  variation  is  in 

X    It  of  the  brown  streaks  upon  the  front  wings. 

the  moth  from  Vancouver's  Island  differ  only  in  their 
lat  Buiaiier  size.    {Can.  Ent^  1880,  p.  17.) 
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We  append  descriptions  of  the  earlier  states: 

Ceambub  vulgivagellus — Egg. — Length,  0.7"™ ;  diameter,  0.3™»";  color,  pale  yellow 
when  laid;  polished,  elongate  oval,  slightly  thicker  and  a  little  more  flattened  at  lower 
end  than  at  npper.  There  are  about  18  quite  sharp  longitudinal  ridges,  the  spaces 
between  them  shallow,  and  divided  by  numerous  low  transverse  ribs;  the  color  changes 
after  three  days  to  bright  orange. 

Larva, — Length  when  newly  hatched  about  1™™ ;  coneral  color  din^  yellow,  with 
very  pale,  irregular,  reddish  markings.  The  head  is  large,  and  the  body  tapers  grad- 
nally  from  it  towards  the  end.  Head  deep  black,  and  furnished  with  a  few  long  hairs ; 
antenna  white,  4-jointed;  joints  2  and  3  are  each  furnished  at  their  apical  angle  with  a 
Btout  spine,  that  of  joint  3  being  longer  than  the  joint  itself;  the  last  joint  is  very 
xninnte,  bearing  2  fine  hairs  at  tip.  Cervical  shield  blackish,  with  6  long  black  bristles 
along  anterior  margin,  and  6  smaller  hairs  somewhat  in  front  of  jiosterior  margin; 
the  other  joints  are  each  furnished  with  a  transverse  row  of  8  long,  blackish  hairs, 
arising  firom  prominent,  conical,  somewhat  dusky  tubercles.  Thoracic  legs  slightly 
dusky;  abdominal  legs  white,  long,  and  conical. 

In  the  fourth  sta^e  the  color  of  the  body  is  q;iite  dark  and  purplish,  instead  of  pale 
as  before;  the  cervical  shield  is  black.  Each  joint  has  a  transverse  wrinkle  across  its 
posterior  third ;  the  piliferous  swellings  are  large,  oval,  and  faintly  darker  than  the 
rest  of  the  body,  and  the  black  hairs  each  arise  from  a  small  white  wart,  which  is 
surrounded  by  a  narrow  black  ring.  Legs  purplish,  those  of  the  thorax  darkest  with 
the  tips  of  the  joints  white. 

The  full-jfrown  larvaa  vary  more  or  less  in  size,  though  the  largest  measure  about 
Xgrnm  \jy  length ;  the  color  is  pale  purplish  ^een,  the  head  black,  polished,  with  shal- 
low, transverse  wrinkles;  t^e  cervical  shield  brownish,  with  a  few  small  blackish 
markings,  and  a  narrow,  whitish  median  line.  The  posterior  wrinkle  of  abdominal 
joint9  is  piliferous,  warts  large,  oval,  brownish,  somewhat  polished;  dorsal  line  nar- 
row, of  the  same  purplish  color  as  the  body,  bordered  each  side  by  an  irregular  whitish 
line;  interrupted  subdorsal  line  broader  and  whitish  in  color;  stigmata  black,  and 
shield  brownish,  slightly  polished ;  venter  pale. 

Fupa, — Length  15  to  20™™;  color  yellowish,  polished;  eyes  black,  not  prominent; 
h^ad  curved  forward,  front  somewhat  projecting,  rounded ;  stigmata  brown ;  ventrally 
near  the  end,  transversely  ilattened,  and  somewhat  concave,  the  edge  finite  sharp  and 
fhmished  with  three  fine  straight  spines. 

BIBLIOGRAPHICAL  LIST. 

The  following  contains  all  the  essential  published  references  to  the 
species,  though  various  journals  have  had  abstracts  or  repetitions, 
esi)ecially  of  Professor  Lintner's  articles: 

Clemens,  Brackenuidge.  —  Proceedings  Academy  of  Sciences,  Philadelphia,  1860 
p.  203. 

(Original  description  of  Orambut  vulgivageUua.] 

Gbotb,  a.  R.— Canadian  Entomologist^  January,  1880,  (Vol.  XII,  p.  17). 

[Kotes  that  specimens  of  Orambut  vulgivagelltu  from  Vftnconver's  Island  are  smaller  than  eastern 
■peoimens.] 

LiNTNBR)  J.  A. — Albany  Evening  Journal^  May  23,  1881. 

[Persomal  obserrations  on  the  supposed  Army- worm.  Doubts  as  to  whether  it  is  Lewmnia  uni- 
funeta.  Statement  that  no  descriptions  or  the  earlier  stages  of  the  lar^a  of  this  last  exist  t/9 
compare  with.*    Distribution  and  Ravages.] 

LiNTNBK,  J.  k,— Courier  and  Freeman  (Potsdam,  N.  Y.),  May  26,  1881, 

".ilNTNER,  J.  A. — St,  Lawrence  (N.  Y.)  Republican^  June  8,  1881. 

JiLEY,  C.  V. — "  Snpposed  Army- worm  in  New  York  and  other  Eastern   States." — 
American  Naturalist^  J^ily,  1881,  p.  574.     (Published  the  previous  month.) 

[An  account  of  the  method  of  work  from  J".  Q.  Adams,  of  Watertown,  X.  Y.,  of  what  he  supposes 
to  be  the  true  Army-worm.  Its  detennination  by  Mr.  Kiley  as  an  unknown  Pyr^id  which  he 
had  previously  seen  in  Missouri  in  pastui'^s.] 

^ilNTNBR,  J.  A. — Albany  Evening  Journal,  July  1,  1881. 

[Befors  to  the  work  of  the  ivpecies ;  shows  that  the  Insect  supposM  to  be  doing  damaire  la  not 
the  Army  worm,  but  Nephelodet  violans ;  refers  to  a  second  Pyralld  larva  which  will  probably 
prove  to  be  Orambu*  exsioc€UvM,  one  of  this  specie  having  been  feared. 

*  This  is  a  mistake.    See  oar  Ho.  Ent  Bep.  tXQ  (1876),  pp.  18S  185. 
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iDAMS,  J.  Q.— "The  late  «o-oalled  Army-worm. "-^Watertown  (N.  Y.)  Daily  3tsie9,  Au- 
gusl  22, 1881. 

(Gives  an  accoont  of  bablto  of  and  damage  done  by  Orambtu  wdgivetgeUuit  oomparing  it  to  the 
tme  Army-worm.] 

RlLKT,C.  V. — "The  Genuine  Array-worm  in  the  West." — American  Naturalist,  Septem** 
ber,  1881,  p.  750.    (Pnbliabed  the  previons  month.) 

Pn  a  fi>ot-n»te  to  this  article  the  author  identifies  the  supposed  Arm j- worm  of  northern  Ifew  York 
as  Oraminu  vulffivt^eUut.] 

LorrNER,  J.  A. — **The  Vagahond  Crambos." — Elmira  (^.  Y.)  Huahandman,  September 
14,  1881. 

[An  article  read  by  Mr.  Llntner  before  the  Xew  York  State  Agricultnral  Society,  giving  an  ex* 
tended  account  of  the  damage  done  by  Orantbut  vtdgivagelhu  in  Northern  New  York  in  1881, 
Mid  the  complete  life-history  of  the  species,  except  method  of  hibernation.  The  only  remedy 
mentioned  is  attracting  the  moths  to  ughtea  kerosene  upon  the  surlboe  of  water  *n  barrels.] 

^VimmtSfWiLUAM.— Canadian  Entomologist^  September,  1881  (Vol.  XIII,  p.  181). 

(A  short  review  of  "Mr.  Lintnet-'s  paper  on  Orambu*  inUffiw»g4Uu9y  read  before  the  1881  meeting  of 
the  American  Association  for  the  Advancement  of  Science.] 

LDnmxR,  J.  A^—Ogdenaburg  (N.  Y.)  Daily  Journal^  September  21,  1881. 
fCommon  name  of  Vagabond  Crambns  proposed ;  remedies  suggested.  J 

Suit,  C.  V.t— **  Cramlua  vulgivagellus,^' — American  NaturaUat,  November,  1881,  p.  914. 
[Bsaarks  upon  the  abundance  of  the  species  in  all  the  Eastern  States  in  1881,  and  describes  tke 

RlLiT^C.  y,^ American  Naiuralist^Decemberj  1881,  p.  1009. 

(A  short  review  of  Hr.  Lintner's  A.  A.  A.  8.  paper  on  **  A  remarkable  invasion  of  Iforthem  New 
York  by  *  Pyxalid  Inseei,"  ol\}«cting  to  the  use  of  the  term  **invasion"  in  this  titmnitstimi  ] 

THE  WHEAT  ISOSOMA. 

{Isosoma  tritici  Biley.) 
Order  Hyicbnoptera;  family  GHALOiDiDiB. 

[Plat»  Xn,  Fig.  3.] 

PAST  HISTOBY  AND  HABITS. 

**For  nearly  two  years  past  I  have  been  studying  the  habits  of  a  new 
species  of  Isosoma  wliich  has  been  injuring  wheat-stalks  in  Illinois, 
Tennessee,  and  Missouri.  The  larvae  were  first  received  by  me  in  Jane, 
1880,  from  Mr.  J.  K.  P.  Wallace,  of  Andersonville,  Tenn.,  who  stated 
that  nearly  every  stalk  was  affected,  and  that,  as  a  consequence,  the 
straw  is  inclined  to  fall  before  the  wheat  is  fully  ripe.  I  rei)lied  to  his 
letter  asking  information,  in  the  American  Entonwlogut  (III,  p.l81), 
stating  that  it  was  a  new  wheat  enemy,  evidently  Hymenopterous. 
ftofessor  Thomas  had  found  the  same  worm  that  year  in  wheat  in  Illi- 
nois, aud  fiom  having  bred  a  two-winged  tly  (a  species  of  Chlorops) 
from  some  collected  stalks,  wrongly  attributed  the  parentage  of  the 
vorm  tiiereto.  Professor  Packard,  during  a  trip  made  to  Virginia  and 
other  Southern  sections  that  same  year,  found  this  new  wheat  enemy 
tolerably  common.  The  insect  passed  the  winter  either  in  the  larva  or 
hi  the  pupa  state,  and  the  perfect  fly  issued  in  March  and  April,  1881. 
Specimensreceived  the  present  year  have  issued  in  December  and  Janu- 
tty,  induced  doubtless  by  the  long-protracted  warm  weather. 

"Although  congeneric  with  the  Joint  Worm  of  Harris  and  Fitch,  it 
&m  widely  from  the  latter  in  habits  and  a])pearanee.  The.  joint 
Worm,  it  wiJl  be  remembered,  forms  a  gall-like  swelling  at  a  joint  near 
ftehase  of  the  stalk.  The  species  under  consideration,  however,  feeds 
^  the  interior  of  the  stalk  between  the  joints,  high  up,  without  causing 
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a  BweUing.    It  andergoes  all  of  its  traDsformations  within  the  stalk,  its 
work  causing  a  prematore  ripening  and  greatly  reducing  the  yield. 
<<Mr.  J.  G.  Barlow,  of  Oadet,  Mo.,  says  in  one  of  his  letters  to  me : 

''More  than  two-thirds  of  the  straws  in  the  field  had  a  larva  or  pnpa  in  them^  and  the 
crop  was  sadly  diminished  by  them.  One  fiarmer  had  16  bnsheLs  off  nine  acres:  an- 
other sowed  15  bushels  of  wheat  and  harvested  only  30  bnshels.  My  nearest  neighbor 
harvested  dbnshels  fiK>m  ten  acres;  he  conld  not  get  a  man  to  oat  it  for  the  crop. 
These  are  my  nearest  neighbon.    Many  did  not  get  their  seed  back." 

The  above  statement  in  reference  to  this  insect  was  published  by  us 
in  the  Rural  New  Yorker  for  March  4, 1882. 

In  the  meanwhile  Prof.  O.  H.  French  had  been  studying  a  Wheat 
stalk- worm  in  Illinois,  and  we  quote  from  his  communications  to  us : 

The  first  work  of  this  insect  observed  by  myself  was  J  ast  prior  to  the  hitrvest  of  1880, 
In  the  vicinity  of  CarbondalCj  lU.  Upon  passing  a  field  of  wheat  my  attention  was 
attoacted  by  seeing  a  great  many  apparently  light  neads,  some  of  which  were  on  stalks 
that  were  partly  aeaa,  though  the  grain,  as  a  whole,  was  not  quite  ripe.  Examina- 
tion showed  that  many  of  the  heads  were  only  partially  filled.  The  fixst  thonght  was 
that  Hessian  fiies^had  caused  the  damage,  but  there  were  very  few  signs  of  either 
brood  of  them  to  lie  found.  Upon  cutting  open  the  stalks  there  were  to  be  seen  on  the 
inside  one  or  more  small  yellowish  worms,  and  as  these  were  in  more  than  half  the 
stalks  examined^  the  conclusion  was  natural  that  here  wasjbhe  cause.  From  the  ex- 
amination made  with  the  pocket  lens  they  were  thought  to  be  the  larv»  of  some  Dip- 
terous insect,  as  thev  were  without  feet.  A  few  of  the  pieces  containing  worms  were 
taken  by  myself  but  Mr.  John  Marten,  then  one  of  the  assistants  in  the  8tate  entomol- 
ogists office,  and  who  was  with  me  at  the  time,  took  a  lai^er  number  for  examina- 
t&n  and  rea^g^  for  the  purpose  of  deciding  what  they  were. 

As  my  time  Was  fbUy  occupied  with  other  matters,  the  i>ortion  of  stalks  taken  by 
me  reoei ved  but  little  attention,  and,  as  a  consequence,  they  dried  up  instead  of  prodno- 
ing  the  perfect  insects.  Ms.  Marten  afterward  collected  more  of  the  stalks,  and  after 
keeping  them  for  a  time  found  a  single  fiy  in  the  Jar  containing  the  stalks,  evidently 
hatched  fix>m  a  larva  in  them  when  collected.  The  fly  was  thought  to  be  a  species  of 
ChlQrcip$f  though  what  species  was  not  determined,  and.  Indeed,  cannot  weU  oe  now, 
for  the  specimen  was  acoidently  destroyed,  though  it  migh^  be  approximately  i^m  the 
description  that  was  taken  when  the  specimen  was  first  found.  No  other  specimens 
were  obtained.  *  *  •  They  are  to  be  found  on  the  inside  of  the  culms,  usually  Just 
above  the  Joints,  varying  from  the  Joint  or  intemode  supporting  the  head  to  the  second 
one  below  this,  or  in  any  one  of  the  three  upper  internodes.  The  usual  place  is  the 
second  or  third  one  from  above ;  very  few  in  the  upper.  I  do  not  remember  to  have 
found  any  below  the  third  Joint  from  above.  *  *  *  i  have  noticed  this  season 
that  in  grain  infested  with  Wheat-Stalk  Worms  the  heads  were  shorter  than  in  fields 
fr-ee  from  them,  as  well  as  not  so  well  filled  out  m$,  the  ends.  This  would  seem  to  imply 
a  continuous  itritation  during  the  whole  growth  of  the  worm.. 

OOKPABISOKS  WITH  TSCB  JOINT- WOBM  AND  OTHEB  ALLIED  SPBQISS. 

During  the  past  winter  between  twenty  and  thirty  specimens  of  the 
adalt  have  been  reared.  Of  these  a  stagle  specimen  only  was  fally 
winged,  two  were  furnished  with  hind  wings  only,  and  the  rest  were 
wingless,  or  fornished  with  mere  mdimentiry  pads.  After  a  oarefdl 
fX)mparison  with  the  known  species  of  the  genua  we  found  that  the 
-tpecies  was  new  to  science,  and  published  des'jriptions,  under  the  name 
3f  Isosoma  tritioiy  in  the  American  Naturalist  for  March,  18^2,  and  in  the 
iural  New  Yorker j  as  above  quoted. 

Tritici  differs  from  hardei  principally  in  its  smaller  size,  more  slender 
ibrm,  in  the  smoothness  of  the  head  and  thorax,  in  being  hairy,  and  in 
)0S8e88ing  the  large  pronotal  spot  In  this  latter  respect  tritict  proves 
«  marked  exception  to  the  rule  laid  down  by  Walker,  (Notes  on  Chai- 
•ididsd,  p.  7),  tbat  this  spot,  though  present  in  the  European  species,  is 
tbsent  in  all  American  and  Australian  members  of  the  genus.  This 
ale,  however,  must  have  been  laid  down  upon  very  insufficient  gronnds, 
^  '^v'^n  ir  hordei  this  pronotal  spot  is  as  evident  as  upon  th^  JBurqpean 
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L  vertiGiUata  Walker,  of  which  we  have  received  many  specimens  fh)m 
Walker  himself. 

Considerable  confasion  respecting  this  wheat  insect  has  arisen  during 
the  ptet  year  from  the  fact  that  Professor  IVench,  in  the  Canadian 
Eniomoloffisty  and  also  in  the  Prairie  Farmer j  described  the  work  of  what 
is  evidenUy  this  species  in  the  wheat-fields  of  Illinois^  and  published  a 
technical  description  of  the  adult,  under  the  name  of  Isoaqpia  aUynii. 
From  this  description,  and  from  specimens  which  Professor  French  for- 
warded at  our  request  later,  it  was  evident  that  this  species  did  not 
belong  to  Isosama  at  all,  but  to  the  well-known  genus  JBupelmus^  and. 
as  the  latter  genus  is,  so  far  as  known,  always  parasitic,  it  became  at 
once  evident  that  Professor  French  had  mistaken  a  parasite  of  the 
Iwionuij  or  of  some  other  wheat  insect,  for  the  true  author  of  the  damage. 
One  reason  for  this  mistake  can  probably  be  traced  from  the  following 
focts:  Before  the  adult  Isosoma  tritici  had  been  bred  there  was  some 
discusaion  between  Professor  Thomas  and  ourself  as  to  whether  the 
larvfld  in  the  stalks  were  really  Hymenopterous  or  Dipterous.  We  in- 
sisted that  they  were  Hymenopterous,  and  that  a  ChloropSy  which  he  had 
bred  from  wheat  and  published  as  the  true  author  of  the  damage,  had 
oome  finom  some  oti^er  larva.  Upon  breeding  the  Isosoma,  in  the  spring 
of  1881,  we  wrote  Professor  Thomas  we  had  done  so,  in  support  of  ihe 
OOTreetness  of  our  supposition.  It  was  probably  this  fact  that  led  Pro- 
fessor French  to  consider  the  insect  which  he  bred  an  Aos<ma. 

At  the  same  time  another  species,  found  on  a  wild  gtass  {Elymns  eanor 
duMit).  was  described  by  Professor  French  as  Isosoma  elvmi.  This  species 
pmred  to  be  a  true  Isosoma,  and  it  was  thought  by  Processor  French  that 
It  might  be  identical  with  tritici;  but  a  comparison  of  a  specimen  which 
he  sent  ns  with  types  of  tritici  showed  several  marked  points  of  diflTer- 
enoe;  so  tliat  this  question,  referred  to  by  Professor  French  in  an  article. 
fn  the  Prairie  Farmer  of  March  11, 1882,  may  be  considered  as  settled. 

It  is  worthy  of  remark  that  J.  trituA  seems  to  be  quite  closely  related 
to  the.  European  Isosoma  lineare.  This  latter  species  was  bred  from 
wheat  by  Dr.  Giraud,  who  considered  it  as  an  inquiline,  or  a  parasite  upon 
OAtk^Ua  polystigma  Meigen — a  Dipterous  insect  making  swelling  in 
the  stfJks.  Kaltenbach,  however,  remarks  that  although  he  many  tmies 
obtained  the  Isosoma  from  the  wheat,  he  never  succeeded  in  rearing  the 
Ochthiphila — a  saggestive  fact,  and  which  would  seem  to  indicate  that 
fte  I.  UnearCj  like  our  species,  is  the  real  author  of  damage  to  the  wheat. 

NUMBER  OF  BROODS. 

Prom  the  fiEhcts  gathered  in  relation  to  L  tritici  it  se&ns  md)3t  probable 
that  there  is  but  a  single  annual  generation,  and,  as  already  stated,  that 
it  hibernates  normally  in  the  larva  and  pupa  states  in  the  wheat  stubble 
>od  straw,  the  adult  insects  appeariiig  in  March  and  April. 

REMEDIES. 

With  this  dtate  of  affatirs  the  remedy  is  obvious,  namely,  the  burning 
tf  the  stubble  after  harvest.  As  plowing  under  seems  never  to  have 
poved  particularly  efficacious  with  the  Joint-worm,  we  have  no  reason 
tonppose  that  it  will  be  more  so  with  this  insect.  Inasmuch  as  wheat- 
Idds  after  hafvest  are  often  allowed  to  grow  up  with  weeds.  Professor 
hmeh  suggests  that  a  mowing-machine  be  run  through  the  weeds,  and 
ftit  after  they  have  dried  sufficiently,  the  bulning  of  the  stubble  can 
ftii  ^  ma4e  more  thorough.    Certaiii  observations  made  by  Professor 
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French  the  present  summer  would  seem  also  to  show  that  rotation  of 
crops  will  prove  a  good  preventive.  A  critical  examination  of  three 
fields,  two  of  which  were  last  year  also  in  wheat,  while  the  third  was  in 
clover,  showed  that  in  the  former  case  93  per  cent,  of  the  stalks  con- 
tained from  one  to  three  worms  each,  while  in  the  latter  not  more  than 
5  per  cent,  of  the  stalks  were  infested. 

PARASITES. 

Although  we  cannot  yet  say  with  certainly  that  JEupelmus  allynii  is 
parasitic  upon  our  wheat  Isosoma,  yet,  considering  the  circumstances 
under  which  it  was  obtained^  this  seems  probable.  We  have  bred,  how- 
ever, a  true  parasite  from  the  specimens  received  from  Tennessee,  which, 
according  to  Mr.  Howard,  belongs  to  Forster's  genus  Stictonotus.  It 
may  be  described  as  follows: 

Stictonotus  isosomatis,  n.  sp. — FemnU.  Length  of  body  3.25"»™ ;  expanse  of  wings 
4minj  greatest  width  of  fore  wing  ,88"»™.  AntennsB  Bub-clavate,  finely  pilose.  Head 
and  face  finely panotnred;  pro-and  meso-thorax  rather  more  closely  punctured;  abdo- 
men veir  delicately  shagreened.  General  color  metallio  green ;  auteunte  black,  club 
brownish ;  front  coxse  aud  femora  metallic  ^een ;  distal  end  of  femora,  all  of  tibise 
and  tarsi  except  tarsal  claw,  honey-yellow ;  middle  cox«b  metallic  green ;  femora  black. 
yeUowish  at  either  end ;  tibise  hdney-yellow  with  a  longitudinal  dorsal  streak,  tarsi 
noney-yellow  except  last  point ;  hind  cox£b,  femora,  and  tibia)  shining  black,  with 
distal  end  of  femora  and  either  end  of  tibiae  honey-yellow ;  tarsi  honey-yellow  except 
last  joint,  which  is  black;  wing  veins  honey-yellow.  Entire  hotly  sparsely  covered 
with  short  delicate  white  hairs. 

The  S  has  more  markedly  clavat^  antennse  and  is  nearly  free  from  the  whitish 
hairsy  exoent  at  Up  of  meso-scutellum  and  at  tip  of  abdomen. 

Describea  from  1  $ ,  2  ^s,  bred  froin  Isosoma  tritioi  Biley. 

DESORIPTIVK, 

We  append  the  original  description  of  the  adult  from  the  American 
Ifaturalisty  together  with  a  description  of  the  larva: 

I8060BCA  tritici.  N.  sp.  FemaU. — Length  of  body,  2.8™™;  expanse  of  wings.  4™™; 
greatest  width  of  front  wing,  0.7™™ ;  antennie,  sub-clavate,  three-fourths  the  length 
of  thorax:  whole  body  (with  the  exception  of  metanotum,  which  is  finely  puuotulate) 
highly  polished  and  sparsely  covered  with  long  hairs  toward  end  of  abdomen ;  abdo- 
men longer  than  the  thorax,  and  stouter.  Color,  pit^hy-btack ;  scape  of  antennae,  oc- 
casionally a  small  patch  on  the  cheek,  mesoscutnm,  femoro-tibial  articulations,  coxie 
above  and  tarsi  (except  last  ioint)  tawny:  prouotal  spot  large,  oval,  and  pale  yellow- 
ish in  color;  wing  veins  dusty  yellow  and  extending  to  beyond  middle  of^wing;  sub- 
marginal  three  times  as  long  as  marginal;  post-marginal  very  slightly  shorter  than 
marginal,  and  stigmal  also  shorter  than  marginal. 

Described  from  twenty-four  specimens.  Of  these  twenty-four  specimens  only  one 
was  fully  winged ;  two  were  furnished  with  hind  wings  only,  aud  the  rest  were  wing- 
less,   Male  unknown. 

Larva. — Length,  4.5™™  (nearly  ^  inch) ;  of  the  shape  indicated  inPl.  XII,  Fig.  3,  a,  6. 
Color,  pale  yellow;  mouth  parts  brownish.  Antennte  appearing  as  short  two-jointed 
tubercles.  Mandibles  with  two  teeth.  Venter  furnished  with  a  double  longitudinal 
row  of  stout  bristles,  a  pair  to  each  joint.  Each  joint  bears  also,  laterally,  a  short 
bristle.  Stigmata  pale,  circular;  ten  pairs,  one  on  each  of  joints  2  (meso thoracic) 
toll. 
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BiLEY,  C.  v.— "Worms  in  Joints  of  Wheat.— ^wencaii  Enioniologisty  III  (1880),  p.  181 
(July). 

[Aoknowledeea  the  receipt  of  Hymenofpterons  larvsB  in  wheat  ftom  J.  K.V.  Wallace,  AnderaonviUa, 
Ky.,  audcompares  with  the  common  Dipterous  wheat  dieo,  fljpiring;  Meromyxa  amerioanm.] 

Thomas,  Cykus.— "  A  new  Enemy  to  Wheat."— Pratri*  jParwur,  August  28, 1880. 

(Describes  briefly  the  habita  of  the  new  Wheat  •talk-worm,  and  gives  a  detailed  description  of  a 
species  of  Ohloropt  (bred  from  wheat),  which  he  considers  the  true  author  of  the  dania(o.] 
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Fbncr,  G.  H.— "  A  new  Wheat  Peet.*'— iVatrie  Fanner,  December  31, 1881. 

IDwcribes  **  Igotoma  aUyniV'  subseanently  proven  to  belong  to  Enpelmua,  a  parasltlo  geniXB,  md 
probftbly  parasitio  upon  Jtownna  iritiei^  the  work  of  irhi<»i  Preneh  teems  to  have  seen.] 

Frixch,  Q.  H.— "The  Wheat-Stalk  Worm."— Prairie  Farmer,  January  28,  1882, 

[Oertectlati  m  to  len irtb  of  larra,  and  atatemeat  that  wheat  not  iowil  after  wheat  ia  oompacaUirdlj 
exempt  from  iiyary.J 

FUMGH,  0.  H. — '*Two  new  Speoies  of  laosoma." — Canadian  EntomologUt,  Januaiy. 
1882,  p.  9. 

rDescribes  Igoioma  aUynii  from  wheat,  and  I.  dymi  from  ElymxtM  eanadentit.] 

RiLKY,  C.  v.— "The  Wheat  Isosoma. "—fiwraZ  New-Yorker,  March  4,  1882. 

[Beaeribea  Itosoma  triUei  and  ^ves  an  account  of  ita  habita:  calla  attention  to  the  Ihot  that 
French'a  i.  a%iiu  belonga  to  IShpelmua  and  ia  paraaitic;  giyea  also  the  differtnoea  betweea 
irUiei  and  hordei.] 

Frinch,  G.  H.— "Entomological  Notes,"— Prairk Parm«r,  March  11, 1882;  iWd.,  May 
27,1882. 

(Gorreota  hia  miatahe  in  regard  to  I.  aUffnii,  bat  considers  his  J.  €iumi,  bred  originaUy  from  the 
atalka  of  a  wUd  grass,  aa  the  real  aatuor  of  the  damage  to  wheat.] 

Punch,  G.  H.— "On  some  ChaloididsB."— Catioduin  Entomologist,  March,  1882,  p.  4a 
[Sobatantially  the  aame  aa  the  above.] 

BoiY,  C.  V. — "A  new  Depredator  infesting  Wheat  Stalks." — American  NaturalieL 
March,  1882,  p.  247. 

[Illgiirea  larva  of  J.  trUiei;  corrects  French'a  error  with  regard  to  I.  aUyniij  repnbliahea  deaorlptioii 
of  J.  tritici,  and  gives  an  account  of  habits,  comparing  with  European  I.  tineare.  \ 

itocH,  G.  H.— "The  Wheat-straw  Worm."— Eleventh  Report  of  the  State  Entomolo- 
gist of  nUnois,  1881,  pp.  73-81.    (Published  May,  1882.) 

IGivee  a  lengthy  account  of  the  damage  done  by  the  **  Wheat-straw  Trorm",  nnder  the  name  of 
Jto»i>ma  aUynii.  The  descriptiona  of  larvte  and  pnpe  are  evidently  those  of  Eapelmns.  An 
additional  proof  of  this  fact  is  found  in  his  statement  that  he  bred  tne  perfect  fly  fh>m  July  ^ 
on  through  August,  whereas  Jtotoma  tritiei  issues  in  winter  and  spring.  The  article  contains 
many  confusing  statemeutH,  owing  to  the  uncertainty  as  to  whether  Isosoma  or  Eupelmns  is 
referred  to  in  the  various  portioDs.  In  a  foot-note  at  the  end  of  this  article  he  announces  his 
error  in  calling  tne  Eupelmus  an  Isosoma,  and  states  Isosoma  elymi  to  be  the  author  of  the  dam* 
•ge.J 

^"wtNCHjG.  H. — "Xot^s  on  Isosoma  Elymi." — Canadian  Entomologist,  May,  1882,  p.  97, 
[Showa  that  /.  eZymt  ia  diatinot  from  I.  tritiei  Riley.] 

THE  SOEGHUM  WEB  WOEM. 

(Nola  sorghiella^  new  species.) 
Order  Lepidopter A ;  family  Bombycid^. 

[Plate  XI,  Fig.  l.J 

'      ITS  INJURIES, 

During  the  pa«t  snmmer  the  heads  of  sorghum  in  Southern  Alabama 
^'fire  found  to  be  infested  with  a  new  Web  worm.  Specimens  were  sent 
^the  Department  in  July  by  J.  P.  Stelle,  of  Citronelle,  Mobile  County, 
AhUuna.    The  letter  accompanying  them  is  well  worth  quoting: 

wreral  years  the  people  of  Kansas  have  been  deeply  interested  in  a  variety,  of 

VHlgare,  whioh  they  call  rice  com  or  pampas  rice.    They  claim  that  it  succeeds 

JD.  dry  and  poor  land  than  any  grain  known.    We  of  the  lower  South  haye 
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been  pntting  it  to  tlie  test,  with  much  enoooragement.  I  have  grown  it  for  three  years, 
and  have  found  it  wonderfully  productive  (yielding  two  crops  each  season),  and  highly 
yalnable  as  a  fodder  for  cattle  and  a  erain  for  fowls.  By  to-day's  mail  I  send  you  a 
head  of  the  plant,  a  fsdr  sample  oi  ten  acres  now  under  culture,  which  seems  to 
demonstrate  tnat  its  fate  is  sealed,  for  this  locality  at  least.  I  nayer  before  saw  an 
insect  of  any  kind  working  upon  it.  I  find  that  the  patches  belonging  to  my  neigh- 
bOTs  are  all  m  the  same  condition ;  it  is  literally  a  clean  sweep.  I  am  saving  seed  by 
clearing  a  few  heads  of  the  worms  and  binding  gauze  cloth  ov«r  them.  The  sudden 
appearance  of  the  present  immense  brood  of  the  caterpillars  was  the  first  indication  I 
had  of  their  presence.  They  confine  their  operations  entirely  to  tSie  head  and  grain 
of  the  plant,  totally  destroying  the  grain  wMle  in  the  milk. 

HABITS. 

The  specimens  sent  by  Mr.  Stelle  were  carefully  stadied  and  reared 
to  the  adult  stage.  The  sorghum  heads  sent  were,  for  the  most  part, 
so  interwoven  with  silk  as  to  form  a  compact  ma^s,  in  which  was  pro- 
fusely mixed  the  whitish  excrement  of  the  larvsd.  Bunning  through  this 
maBS  were  numerous  delicate  tubes,  forming  channels,  through  which  the 
larvse  passed  from  one  seed  to  another  unexposed  to  the  attacks  of  para- 
sitlBS.  The  kernels  of  grain  were  sometimes  entirely  eaten,  but  in  gen- 
eral were  only  partly  destroyed,  the  germ,  however,  seeming  to  be  the 
portion  of  the  seed  preferred,  as  in  almost  every  instance  it  was  eaten. 
The  larvsB  were  very  active  when  disturbed,  and  left  the  heads  when 
ready  to  transform,  spinning  small  silken  cocoons  upon  the  sui^ace  of 
the  ground  or  in  some  sheltered  place.  The  cocoons  were  about  7°*"*  (a 
little  more  than  a  quarter  of  an  inch)  in  length,  somewhat  thickest  at 
the  anterior  end,  and  with  a  small  opeiUng  at  the  posterior  end,  through 
which  the  last  larval  skin  was  partially  pushed.  They  were  made  of 
delicate,  closely-spun  white  silk,  firmly  fastened  to  the  object  selected 
by  the  larva  for  attachment,  and  were  covered  with  partileles  of  wood, 
bark,  or  excrements,  so  that  they  were  readily  recognized. 

The  moths  issued  in  late  July  or  early  August,  a  week  or  more  after 
the  spinning  of  the  cocoons. 

SYSTEMATIC  POSITION. 

The  species  seems  to  belong  to  the  rather  composite  genus  N'ola  of 
Leach,  in  the  same  group  with  Zeller's  ni^ofasdata.  The  malana  of 
Fitch  and  zelleri  of  Grote  are  now  placed  by  Grote  under  Nolaphana 
in  the  Koctuidae.  The  species  under  connideration  possesses  the  pecu- 
liar scale  tufts  of  the  Nolas  described  by  Zeller,  and  agrees  in  the  vena- 
tion of  the  front  wing  with  the  JV.  confusalis,  H.  S.,  given  by  Zeller  in  fads 
Beitrage,  diifering  only  in  the  lack  of  vein  5  in  the  hind  wing. 

The  species  seems  to  be  new.  Lord  Walsingham,  in  a  private  letter, 
states  that  it  comes  near  the  Nola  innocua^  described  by  Butler,  from 
Formosa,  and  that  it  is  also  closely  related  to  a  species  figured  by  Snellen 
7on  Vollenhoven. 

DESOEIPTIYE. 

NoLA  SOROHIELLA,  n.  sp. — Imago  (PI.  XI,  Fig.  1  g,  A). — ^Average  expanse  9.3™" 
^ead  and  thorax  heavily  scaled.  Color  silvery-white;  the  front  wings  wilh  ^ree 
^qdidistant  tufts  near  costa,  the  basal  less  distinct  than  the  others,  the  distal  one  at 
)boat  outer  third  of  wing;  the  tufts,  an  arcuate  shade  towards  posterior  border,  and  a 
>4pot  just  within  the  disk,  yellowish-brown;  the  costa  (except  pale  costal  mark)  and  a 
«hade  along  posterisr  border,  broadening  anally,  of  a  deeper  brown,  and  ofMn  mixed 
'vith  a  few  deep  brown  or  black  scales.  Scales  loose  and  markings  easily  eiffaced.  An- 
ennse  in  ^  finely  pectinate  and  very  sparsely  scaled.  Palpi  in  ^  longer,  but  with 
shorter,  less  dense  scales  than  in  $ .  Trophi  pale  vellowish.  Legs  in  both  sexes,  and 
noie  bushy  palpi  of  $  marked  witA  pale  yeUowish-brown. 
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DMoribed  ftom  seren  speoixaens  bred  from  Sm'ghum  vulgar^  rax,,  and  two  speoimeiis 
ooUired  in  Florida  in  18»1  bv  Mr.  A.  Koebele. 

iana  (Fi^.  1  Oy  d). — ^Lengm  when  fall  grown  13°^.  General  color  either  vellow- 
iah  or  li|^t  ^preenish-yellow.  with  two  qnite  broad  browniah  dorsal  etripee,  and  Bome* 
tiiiMB  narrow^  snbdonal  and  lateral  lines  of  same  color,  dorsal  line  almost  snlphnr- 
yeQow.  Head  yellow,  small,  and  retractile.  Stigmata  small,  brownish,  sitnated  an- 
terioriy  at  base  of  piliferoas  warts.  Each  segment  with  a  transverse  dorsal  row  of  six 
prominent  piliferoas  warts  of  the  color  of  the  bodj^^  and  a  somewhat  smaller  similar 
wart  at  base  of  legs,  all  famished  with  short,  stiff,  and  Tezy  sharp  vellowish  bristles 
with  brownish  tips;  those  of  the  lateral  warts  are  intermixed  with  a  few  long  and 
alflnder  baira.     Legs  yellowish. 

PiqKi  (Fig.  1  e). — Leneth  between  5  and  6™™.  Color  brownish-yellow,  darkest  on 
donam  and  abdomen.  Of  almost  equal  thickness  thronghout;  abdomen  beyond  the 
wing-eaaes  somewhat  carved  towards  the  venter.  Head  roanded.  The  two  posterior 
l«g8  extending  beyond  wing-cases  almost  to  post>erior  margin  of  fifth  abdommal  seff- 
ment  Posftenor  margin  of  segindnts  4-|^  prominent  and  roanded.  Last  segment  smau, 
ronoded,  with  a  small  longitudinal  dark  brown  ventral  impression  and  withont  any 
spines  aroand  tip.  Stigmata  small,  not  very  prominent,  placed  in  a  somewhat  oblique 
direction.    The  v^rhole  surface  closely  covered  with  minute  brownish  grannl^ 

THE  OATALPA  SPHnrS. 

(Sphinx  oatalpcB  Boisd.) 

Order  LbpidoptebA;  family  SPHiNGiD-ffi. 

[Plate  Xin.] 

There  bas  existed  great  difference  of  opinion  as  to  the  valne  of  the 

Catalpa,  whether  as  a  shade  or  timber  tree,  a  difference  to  some  extent 

due  ta  the  confonnding  of  two  distinct  forms.    Daring  the  past  year 

fl881)  Dr.  John  A.  Warder,  the  veteran  horticulturist,  now  president 

of  the  American  Forestry  Association  and  senior  vice-president  of  the 

Ajnerican  Agricultural  Association,  published  a  paper  in  the  journal 

of  the  latter  association  on  the  Western  Gatalpa  tree,  Catalpa  speciosay 

wherein  he  gave  a  historical  account  of  the  introduction  of  that  and 

it8  intern  relative,  Catalpa  hignonioideSj  into  the  several  part«  of  the 

United  States  where  those  trees  now  grow,  and  distinguished  the  two 

species  by  description,  setting  forth  the  superiority  of  these  trees  to 

most  others  for  their  durability  and  th*e  especially  excellent  .qualities  of 

the  Western  form,  which,  at  iirst  chara^^terized  by  Dr.  Warder  as  a 

variety  only  of  bignoniodesj  has  now  been  accepted  as  a  species  and 

fally  described  by  Dr.  Engelmann. 

Herein  Dr.  Warder  refers  to  the  almost  complete  exemption  of  these 
trees  from  the  attacks  of  insects,  noting,  however,  that  they  are  fre- 
<iuently  defoliated  by  one  species,  the  Sphinx  catalpce  of  Boisduval,  the 
larva  of  which  he  describes  as  greenish,  a  description  that  is  misleacling. 

PAST  HISTORY  OF   THE  SPECIES. 

(      ig  to  the  interest  lately  manifested  in  the  Catalpa,  we  have  thought 

it     Bi,  to  give  an  account  of  the  insect  which  is  its  chief  enemy,  espe- 

r  as  the  species  has  an  exceptional  interest  for  the  entomologist: 

1    :       3  it  departs  from  the  typical  characteristics  of  its  family  in 

1     eggs  en  massCj  and  in  the  larvse  being  at  Iirst  gregarious  and 

mi      wly  bright  color ;  secondly,  because  the  moth  is  so  rare  and 

J      wn  that  it  is  neither  included  in  Orote  and  Eobinson's  List* 

*  List  of  the  Lepidoptera  of  N.  A.,  Phila.,  1868. 


190         REPORT  OF  THE  COMMISSIONER  OV  AQRICULTURE. 

nor  in  that  issaed  by  the  Brooklyn  Entomological  Society  during  the 
past  year. 

This  species  was  first  described  from  Georgia,  where  it  is  quite  com- 
mon. Abbot  mentioDS  the  fact  that  the  fishermen  who  inhabit  the 
borders  of  the  swamps  hunt  for  it  as  the  best  bait  for  catching  fish,* 
and  it  is  so  esteemed  for  this  putpose  in  Florida  that  the  Catalpa  is 
often  cultivated  for  no  other  purpose  than  to  attract  the  insect,  and 
thus  afibrd  bait  easily  accessible.  It  occurs  throughout  the  native  habi* 
tats  of  the  Catalpa  trees  in  the  western  and  southern  United  States, 
i.  e.j  to  quote  from  Warder,  from  the  Gulf  of  Mexico  in  West  Florida 
and  on  the  rivers  in  Alabama  aud  Georgia,  westward  and  northward 
along  the  Mississippi  and  its  southern  tributaries  in  the  great  delta  for- 
mation, to  above  the  mouth  of  the  Ohio,  thence  up  the  Wabash  and 
White  Elvers  of  Indiana  to  it«  most  northerly  point  hitherto  known, 
near  Yincennes,  in  latitude  38<^  42'.  It  doubtless  also  occurs  along  the 
Tennessee  and  the  Cumberland  Kivers,  having  been  seen  near  the  em- 
bouchures of  those  streams  into  the  Ohio. 

We  first  received  this  insect  in  the  summer  of  1875,  from  Mr.  Lewis 
B.  Parsons,  of  Flora,  Clav  County,  Illinois,  who  sent  the  larvae,  inquiring 
as  to  the  species,  &c.    The  following  year  he  wrote : 

Flora,  Clay  County,  Ilukois,  June  14,  1876. 

Dear  Sir  :  The  worms  of  which  I  wrote  you  last  year  are  again  troubling  my  Ca- 
talpa trees.    Can  you  not  suggest  to  me  something  which  may  t^  effectual  in  destroy- 
ing them,  by  throwing  some  preparation  over  the  leaves  or  in  any  other  way  T    AM  the 
Catalpas  in  this  neighborhooa  are  infested  in  the  same  way. 
Your  early  reply  will  much  oblige, 
Very  respeotfuUy, 

LEWIS  B.  PAES0N8. 
Prof.  C.  v.  RiLBY,  State  EnUmologiet, 

We  wrote  recommending  syringing  the  trees  with  Paris-green  water, 
and  somewhat  later  received  from  him  the  following  experience : 

JUXB  17,  1876. 

Thanks  for  your  postal  card.    Before  I  had  a  chance  to  try  your  prescription  of  Paris 

Seen  I  heard  of  lime-water  aQd  tried  it.    Once  syringing  the  trees  so  eftectuaUy  drove 
em  off  I  have  not  yet  been  able  to  find  any  worms  to  send  you.    If  they  appear  again 
I  will  send  you  as  you  desire. 
Yours,  truly, 

LEWIS  B.  PARSONS. 

In  September,  1878,  we  received  the  larva  again  from  Mr.  John  Robin- 
son, of  Goldsborough,  Wayne  County,  North  Carolina,  with  an  account 
of  its  injury  there. 

Finally,  the  following  year.  Dr.  Warder  wrote : 

North  Bend,  Ohio,  January  20,  1879. 
Deab  Sir  :  There  is  in  Southern  Illinois  a  large,  naked,  greenish  caterpillar  which 
eeds  fn  great  numbers  on  the  foliage  of  the  Catalpa,  often  stripping  the  trees;  in 
Alabama  it  is  six  inches  long.    What  is  it  f 

I  will  send  you  some  pupss  of  a  small  insect  found  in  the  seed-pods  of  the  same  tree, 
to  be  identified. t 

From  your  friend 

WARDEB. 

Prof.  C.  V.  Riley. 


•Boisd.  Spec.  ^en.  14p.  het.,  1874,  vol.  1,  p.  104. 

t  A  small  Muscid,  of  which  we  hope  soon  to  publish  an  acoonnt. 
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On  October  9  of  the  same  year  we  received  nnmerons  specimens  of 
the  larva,  of  aU  sizes,  from  Mr.  A.  E.  Ebert,  of  Knoxville,  Tenn.,  with 
an  aocount  of  the  injury  there.  All  the  specimens  were  badly  para- 
sitized by  Apanteles  oonaregatus  (Say),  a  small  ichnenmonid  of  the  Micro- 
gaster  group,  which  infests  many  other  Sphingid  larvae.* 

OHABAOTEBS  AND  NATUBAIi  HISTORY. 

Since  then  we  have  frequently  met  with  the  work  of  this  species  in 
onr  travels  in  the  South,  and  in  1880  had  the  good  fortune  to  obtain  the 
e^gs  at  Atlanta,  Ga.,  where  the  insect  often  totally  strips  the  Catalpas 
that  are  commonly  grown  in  the  city  as  shade  trees. 

The  eggs  are  laid  in  convex  masses,  a  habit  belonging,  so  far  as  we 
now  know,  to  no  other  species  of  the  family.  One  mass  in  our  pos- 
session contains  nearly  1,000  eggs,  and  this  betokens  a  prolificacy  un- 
paralleled in  the  family,  and,  we  may  say,  very  exceptional  in  the  whole 
order  Lepidoptera.  Each  egg  is  about  1.2°»™  long,  broadly  ovoid,  be- 
ing slightly  broader  anteriorly  than  posteriorly,  the  shell  being  debcate 
and  smooth,  and  the  color  pale  yellowish-green.  The  eggs  are  but 
slightly  held  together  irregularly,  and  the  mass  but  slightly  fastened 
to  the  underside  of  a  leaf.  They  must,  also,  according  to  the  obser- 
vations of  Mr.  Albert  Koebele,  who  has  reared  the  species  in  Florida, 
and  has,  under  the  name  of  Daremma  cataJpce,  published  a  description 
of  the  egg  and  larva,t  be  laid  at  times  in  smaller  masses  on  the  stems 
and  branches. 

The  newly-hatched  larv®  are  pale-yellowish,  with  a  rather  stout  caudal 
black  horn.  They  are  gregarious,  feeding  side  by  side,  and  they  have 
a  carious  habit  of  following  one  another  in  procession  when  moving 
from  leaf  to  leaf  or  from  branch  to  branch.  The  gregarious  habit  en- 
dures more  or  less  till  they  are  nearly  grown.  There  are,  judging  from 
tfie  different  larvae  in  our  cabinet,  four  molts,  the  immaculate  color 
giving  way  after  the  first  molt  to  the  series  of  black  spots  shown  in  the 
smaller  larv®  in  our  figure. 

While  the  younger  larvae  are  always  pale-yellowish  (sometimes  nearly 
white)  and  spotted,  there  are  very  great  variations  in  the  markings  of 
the  older  specimens.  A  few  of  these  variations  are  indicated  in  our 
fflostration,  but  the  darker  form  there  figured  predominates. 

The  i)upa  is  slender,  reddish-brown,  about  35"™  long  and  8°*"^  broad, 
finely  punctate,  with  an  acute,  rather  long,  terminal  spine,  very  slightly 
notched  at  tip.  There  is,  on  each  side,  a  long,  transverse,  open  slit  on 
tie  anterior  margin  of  abdominal  joints  5,  6,  and  7,  the  lower  end  nearly 
in  Kne  with  the  lower  end  of  the  spiracles. 

The  general  color  of  the  moth  is  grayish-brown  or  ashy,  marked  as 
in  the  figure.  The  front  wings  are  crossed  by  two  indistinct  blackish 
lines  or  shades  beyond  the  middle,  and  by  three  such  shades  between 
the  middle  and  the  base,  these  shades  sometimes  obsolete.  There  is  a 
ittall  spot,  of  the  ground  color  or  lighter,  near  the  middle  of  the  wing, 
inrPDunded  by  black,  and  a  patch  lighter  than  the  rest  of  the  wing  at 
the  tip,  bounded  below  by  an  oblique,  wavy,  black  line.  The  hind 
wings  are  smoky  brown,  crossed  by  two  blackish  bands,  which  meet  at 
the  iuner  angle.  The  fringes  of  the  wings  are  alternately  cinereous 
whitish  on  the  outer  margin,  whitish  on  the  inner  margin.  The 
t)eneath  are  ashy  and  smoky  brown,  shaded,  and  show  traces  of 

"Notes  on  N.  A.  Microgasters/'    Trans.  Aoad.  Set.,  St.  Louis,  IStil.    Sepa- 
•■••,  p.  14. 
Aim,  Brooklyn  £nt.  Soc.,  1681,  y.  4,  p.  20. 


192         BEPOBT   OF  THE   COlOnSSIONEB  OF  AGRXGULTURE. 

the  bands  of  the  apper  surface.  Thorax  whitish  on  lower  part  of  sides, 
ashy  on  top,  darker  on  upper  part  of  sides,  with  a  black  line  running 
throu^  the  latter  portion.  Abdomen  ashy,  with  a  central  black  line 
on  top.  and  with  a  subdorsal  and  traces  of  a  latioral  band  of  black  spots 
on  each  side. 

In  the  extreme  South  the  insect  may  be  found  in  all  stages  during 
the  summer,  there  being  three  or  four  broods,  and  the  last  brood  hiber- 
nating in  the  pupa  state  beneath  the  ground,  and  giving  forth  the  motii 
the  following  March.  The  time  required  in  summer  from  the  laying  of 
tibe  egg  to  ^e  emergence  of  the  moth  averages,  according  to  Mr.  Koe- 
bele,  about  six  weeks. 

BEMEDIES. 

Th«  worms  thoroughly  denude  the  trees  as  they  spread  from  the 
hatching  center,  and  it  is  because  of  their  gregarious  nature  and  the 
great  fecundity  of  the  species  that  the  iigury  it  causes  is  oft^n  so  great, 
tibough  generally  restricted  to  one  or  more  trees  in  a  row. 

In  addition  to  the  parasite  already  mentioned,  which  often  sweeps  off 
whole  broods,  the  worms  are  attacked  by  various  birds.  It  is  fortunate, 
in  fact,  that  the  species  is  so  persistently  followed  by  natural  enemies, 
for  were  it  otherwise  the  Gatalpa  could  hardly  be  grown  without  per- 
sistent effort  on  man's  part  to  protect  it.  That  the  tree  may  be  easily 
protected  would  appear  from  Mr.  Parsons'  experience  with  lime-water, 
while  we  have  no  doubt  that  a  spraying  of  London  purple  or  Paris- 
^reen  water  would  prove  still  moree  ffectual.  Hie  gregariousliabit,  also, 
IS  a  great  inducement  to  vigilance  on  the  part  of  those  who  suffer  from  the 
depredations  of  the  worms,  as  they  may  easily  be  detected  when  young 
and  destroyed  in  a  body  before  they  have  scattered  ov^  the  whole  tree 
or  spread  to  adjoining  ones. 

As  Boisduval's  figures  are  not  from  life,  and  are  in  fact  rather  poor, 
we  shall  indicate  the  chief  characteristics  of  the  species  for  the  entomo- 
logical reader : 

DESCEIPTIVE. 

Sphinx  CATALPiE. — Egg^  1.2™™  long;  elliptioal,  slightly  wider  and  more  obtase  at 
anterior  than  at  posterior  end,  usually  very  slightly  flattened ;  smooth ;  pale  yeUowish- 
greenish;  white  and  iridescent  after  the  escape  of  the  larva. 

Larva.-^The  newly-hulched  Inrva  is  about  3™"»  long,  of  a  pale-yellowish  color,  the 

ooeUi  and  caudal  horn  alone  being  dark.     This  last  is  stout,  slightly  tuberoulate, 

and  about  half  the  length  of  the  larva,  ending  bluntly  wit];i  two  Btiff,  diverging 

hairs.     The  head  is  smooth  and  polished,  and  the  whole  body  is  sparsely  coveied 

with  minute  colorless  hairs.    In  the  second  ntnge  the  head  remains  smooth  and  i>olished, 

and  usually  becomes  dark,  and  there  are  three  (a  medio  dorsal  and  a  subdorsal)  series 

of  black,  subquadrate  patches.    The  eight  wrinkles  to  each  joint  are  perceptible,  but 

the  hairs  are  mostly  lost,  and  give  way  to  a  transverse  series  of  very  minute  papilla). 

In  the  third  stage  the  black  slightly  increases  by  the  elongation  of  the  patcnes  and 

their  partial  connection  on  the  subdorsal  line.    The  head  and  cervical  shield  are  now 

>overed  with  papillose  points,  and  the  papillsB  on  the  general  surface  of  the  body  are 

proportionally  more  reduced.    In  the  fourth  stage  the  head  and  the  whole  surface  of 

:he  bod^  become  smoother  and  more  velvety,  the  minute  papillte  of  the  previous 

ttage  being  loHt,  except  on  the  head  and  cervical  shield.    The  black  series  of  spots 

generally  coalesces  on  the  back,  so  as  to  form  a  broad,  black  dorsal  surface,  with  a 

larrow  pale  line  near  either  border.    A  substigmatal  line  of  black  and  an  irregular 

supra-stigraatal  series  of  spots  or  dashcH  usually  obtain.    In  the  fifth  sta^/e  the  noad 

md  cervical  shield  also  become  smoother. 

The  above  description,  so  far  as  color  is  concerned,  applies  to  the  more  common  and 
larker  form.  In  the  paler  larvie  the  head  and  legs  retain  their  pale  color  till  maturity. 
Chrysalis. — Shiny,  reddish-brown,  nnicolorous,  slender,  cylindrico-conio,  about  35"" 
ong;  the  thorax  slightly  broader  than  the  abdomen,  which  latter  tapers  acutely  be- 
lind.  (In  the  only  pupa-skin  at  hand  the  portion  which  covwed  the  head  and  limbs 
m  br^^<)n  away,  except  that  over  the  hind  wings  and  hind  edge  of  the  front  iringB.) 
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The  whole  sarface,  except  on  the  ahdominal  joints  4-6,  shallow ly  punctate,  thf  pnnc- 
titiona  becomiog  denser  anteriorly  above  until  the  thorax  appears  rugose.  Terminal 
spine  slender,  eabconical,  acute,  1°^  long,  its  tip  very  slightly  notched.  Region 
anterior  to  tlie  spine  beneath  evenly  lounded,  with  a  short  longitudinal  median  sulcus. 
A  trtDsverse  open  pocket  or  elongate  concavity  on  the  anterior  margin  of  abdominal 
joints  5, 6,  and  7,  three  to  four  times  as  long  as  the  s^iraoular  openings,  with  its  lower 
end  in  line  witb  the  lower  end  of  the  spiracle  on  joints  5  and  6,  and  slightly  higher 
on  joint  7 ;  ed^es  of  the  slits  black.  The  ends  of  this  slit  are  rounded  and  the  entire 
edfe  is  dark  and  sharply  produced.  On  the  inside  the  pupa  shell  shows  this  pocket 
to  06  entirely  closed  and  neid,  resembling,  in  fact,  an  elongate,  egg-like  swelling.* 

Imago. — ^Tne  moth,  alrea^  described  and  here  fibred,  differs  from  the  figures  given 
by  Boisdaval  so  markedly  that  identification  by  his  figures  alone  would  be  difficult  or 
impossible.  It  lias  no  greenish  tinge  whatever,  the  apical  oblique  line  is  very  differ- 
enuy  carved,  and  the  apical  patches  differently  shaped,  not  at  all  yellow ;  the  trans- 
verse lines  are  far  less  distinct  and  are  difi'erently  curved;  and  the  bands  on  the  hind 
winga  oonverjge  toward  the  inner  angle. 

THE  OSAGE  ORANGE  SPHINX. 

{Sphinx  hageni  Grote.) 

Order  Lepidoptera;  family  SPHiNaiD-ffi. 

[Plate  XH;  Fig  2.] 

The  value  of  the  Osage  orange  as  a  hedge-plant,  of  its  bright  yellow 

wood  as  a  durable  timber,  and  particolarly  the  value  of  its  leaves  as 

Bilkwonn  food,  give  interest  and  importance  to  the  consideration  of  any 

insects  that  affect  it  injuriously.    The  plant  is  remarkably  free  from  such 

injorious  species,  and,  with  the  exception  of  the  Lightning  Tre^-hopper 

(fmlopterapruinosa),  which  is  known  to  do  serious  iiyury  to  hedges  in 

in  Soathem  Illinois,  a  longicom  beetle  (Dorcaschenia  altematum)^  which 

bores  into  the  root  and  stem,  and  an  undetermined  Pyralid,  we  know  of  no 

other  insect  that  can  be  called  injurious  beyond  that  under  consideration. 

This  Sphinx  is  sufficiently  rare  in  most  parts  of  the  country  not  to  be 

recorded  in  Grote  and  Eobinson's  List  of  Lepidoptera  of  North  America, 

»dy  referred  to  (p.  189,  ante) ;  yet  the  late  Jacob  Boll,  of  Dallas,  Tex., 

1      whom  most  of  the  specimjens  in  collections  have  been  derived,  in- 

hi      d  us  that  the  larva  is  sufficiently  common  tn  that  part  of  Texas 

mes  defoliate  special  trees.    It  is  because  of  this  fact,  arid  the 

J  that  no  good  published  account  exists,  thaVwe  have  had 

1    i         pan3ring  figures  made,  and  have  drawn  up  this  short  account 

n  xho  species  was  originally  described  by  Grote,t  who  referred  it  to  the 

Oeratomiaj  a  genus  founded  by  Harris  for  a  species  {Ceratomia 

«>mi«|),  which  feeds  on  the  Elm,  and  the  larva  of  which  is  charac- 

by  four  short  horns  placed  quadrilaterally  on  the  second  and 

dioracic  joints. 

•TW^  elongate  concavity  U  a  peculiar  structure,  not  mentioued  by  Weetwood,  Bur- 

Kirby  &  Spence,  Girard,  Clemeus,  Harris,  Qraber,  or  any  modem  author  whom 

been  able  to  consult.   There  is  an  approach  to  it  in  the  pupa  of  Ceratomia 

and  it  ocbnrs  in  that  of  Sjshinx  harrisiiy  in  similar  position  and  form  as  in 

.   In  Maeronla  S-maculata  it  is  somewhat  above  the  spiracles,  and  that  on  the 

-^onuDal  joint  has  a  second  larger  ridga  running  around  it  posteriorly. « It  does 

r  in  any  of  the  species  of  the  genera  Sesia,  Thy  reus,  Darapsa,  DoUephila,  Phil- 

and  Smerinthus  in  our  colkction.    It  has  no  internal  connection  with  the 

'Tjr  or  circulatory  systems,  and  its  function  is  probably  sound-producing  by 

nih  the  poeterior  margin  of  the  preceding  joint.    This  organ  may,  in  fact, 

le  light  on  the  meth<Kl  by  which  the  noise  is  produced  which  the  pupa  of 

ipo§  is  known  to  be  capable  of.  Unfortunately,  we  have  no  pups&  of  that 

«^tion. 

D.  Nat.  8ei.,  1874»  v.  2,  p.  149. 
rHttbn* 
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OHABAOTEBS  OF  THE  SPECIES. 

We  have  never  seen  the  egg.    The  prevailing  color  of  the  lar^ 
pale  apple-green,  inclining  more  or  less  to  yellowish-green,  the  cauua 
hom  bein^  cameous,  the  thoracic  legs  rose-red,  and  the  venter  some 
what  reddish. 

The  moth  is  one  of  the  most  beaatifhl  of  the  Sphinges,  the  genera 
color  being  light  brown,  with  olivaoeoos  shades,  and  marked  with  blacl 
and  white,  as  indicated  in  the  figure.  There  is  a  small  white  spot,  sur 
rounded  by  black,  near  the  middle  of  the  front  wings,  and  a  large  whit< 
patch  immediately  outside  of  this,  as  well  as  another  at  the  tip  of  th< 
wing,  the  latter  bounded  behind  by  an  oblique,  wavy,  black  line.  Th< 
wing  is  crossed  by  four  transverse  black  hues  outside  of  the  centra 
spot,  one  of  which  runs  into  that  spot,  and  two  or  three  nearer  the  base 
The  outer  margin  is  strongly  shaded  with  white,  and  the  Mnges  alter 
nately  of  the  ground  color  and  white.  The  hind  wings  are  smoki 
browD,  lighter  toward  the  base,  crossed  by  an  indistinct  darker  band 
The  under  side  of  the  wings  is  cinereous,  crossed  by  darker  lines.  Th( 
middle  of  the  thorax  is  of  the  ccdor  of  the  fore  wing«,  the  edges  whitish 
with  a  black  line  running  through  the  white  portion.  Abdomen  brown 
ish  cinereous,  with  dorsal,  subdorsal,  and  traces  of  lateral  black  lines 
as  shown  in  our  figure.  The  variation  is  great,  some  specimens  bein^ 
very  light,  others  almost  black, 

AFFINITIES. 

This  insect  somewhat  resembles,  both  in  the  larva  and  imago  state 
SpJtinx  (Dareinma)  undulosa  of  Walker,  which  we  have  bred  from  Ash 
This  last  is,  however,  larger,  and  never  has  any  olive-green  coloring  oi 
the  wings.  Eageni  still  more  closely  resembles,  in  markings  of  th< 
front  wings,  the  Sphinx  lugens  of  Walker,  which  feeds  in  the  Westen 
States  on  the  wild  sage  {Salvia  trichostemmoides):  this  species  has  tw( 
broods,  and  hibernates  in  the  chrysalis  state,  and  it  is  more  than  likely 
that  hageni  will  agree  with  it  in  these  respects. 

We  do  not  know  why  Mr.  Grote  referred  this  species  to  Cera,tomia 
nor  is  it  easy  to  understand  upon  what  good  and  permanent  classifica 
tory  characters  in  the  imago  the  genera  Oeratomiay  Daremmay  and  Ma^oro 
sila  are  founded.  We  consider  that  hageni  is  congeneric  with  lugem 
which  by  all  system  atists^  placed  in  the  genus  Sphinx, 

Besides  the  original  desodption  of  the  species,  mention  of  it  may  b< 
found  in  the  Transactions  <rf  the  Zoological  Society  of  London,  for  1877 
vol.  9,  p.  621,  by  A.  G.  Butler:  and  in  H.  Strecker's  Lepidoptera,  Bhopa 
loceres  et  Heteroceres,  1877,  Ko.  14,  p.  127,  Plate  14,  Fig.  6. 

DESCRIPTIVE. 

Sphinx  hageni. — Larva. — Average  length  when  full  grown,  55™";  head  triangular 
flat  in  front,  three-fonrths  as  wide  as  high ;  apex  slightly  bifld ;  abdominal  joii 
cylindrical ;  thoracic  joints  tapering  forwards  to  the  head,  covered  with  nale  grai 
lations,  thickest  on  th^  sides  of  the  head,  on  the  thorax,  and  the  candal  hom  am 
anal  plate.    There  is  a  series  of  these  papill»  on  each  of  the  eight  traturrerae  wrinUn 
of  each  joint,  taking  the  foim  of  two  pretty  re^olar  medio-dorsal  lines  on  joints  6  ti 
10,  and  largest  on  the  ordinary  oblique  pale  stripes,  which  are  normal,  and  bioad 
and  most  distinct  posteriorly.    Caudal  hom  of  medium  length,  stout,  oameons.    H6«i 
and  body  uniformly  green ;  mandibles  and  eye-spots  black ;  a  yellowish-white  strips 
on  each  side  of  the  l^ead,  running  from  the  inner  edge  of  the  eye-spot  to  tiie  tnbevdi 
on  the  crown.    The  oblique  lines  are  yellowish-green,  and  apparently  in  the  liviii| 
specimen  a  superior  shade  of  rose  may  have  accompanied  those  on  the  middle  j       ■ 
Each  spiracle  on  joints  4  to  11  is  white,  and  is  placed  in  an  iiregalar,  reddiah-b&vi 
spot. 

DeBOiibed  £rom  a  blown  speoimen  received  from  Mr.  Jacob  Boll. 
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REPORT  Oir  MISCRLLANE0U8  Hf SECTS. 

Bif  Frof,  J.  Hbnbt  Comstock,  of  Cornell  UnivorHty,  ItkaoOf  JT.  T. 

THE  APPLE  MAGGOT. 

( Trypeta  pomoneUla  Walsh.) 

Order  DiPTBBA;  family  Trypetid-E. 

[Plate  XIV.] 

Kittng  ihto  the  pnlp  of  apples  and  causing  them  to  decay ;  a  white  cylindrical  maggot, 
vmch  when  full-grown  goes  into  the  ground  to  transform.  The  adult  is  a  black 
iQd  white  fly,  with  banded  wings* 

Without  doubt  the  most  important  insect  enemy  of  the  apple  is  the 
Godlin-moth  or  Apple- worm,  as  it  is  often  called.  This  is  the  small  white 
or  pinkish  caterpillar  which  infests  apples  near  the  core,  and  in  leaving 
tb  apple  makes  an  ugly  burrow  through  its  side.  The  importance  of 
ttus  pest  is  due  to  two  facts :  first,  it  is  very  widely  distributed,  occurring 
^ost  everywhere  that  apples  are  cultivated ;  second,  it  is  usually  so 
abimdant  wherever  it  occurs  that  it  destroys  a  large  proportion  of  the 
fruit 

There  is  another  enemy  of  the  apple  which,  in  certain  localities,  rivals 

tie  Codlin-moth  in  the  extent  of  the  injury  it  does.    I  refer  to  the  insect 

bows  as  the  Apple  Maggot,  and  which  is  becoming  quite  common  in 

eertain     its  of  New  York  and  !N^ew  England.    This  insect  was  described 

oeulj  tn    m  years  ago  •  by  Mr.  Walsh,  under  the  name  of  Trypeta  pomo- 

'  leflo.    '.     c  the  report  in  which  this  description  occurs  is  now  out  of 

f  auii      [nost  unknown  in  the  localities  in  which  the  Apple  Maggot 

fctt      lAsa  attention,  except  to  entomologists.    I  will,  therefore,  give 

p      lis  of  the  studies  which  I  have  made  of  this  insect  duiing  the 

Twoy      s. 

Ab    b  Maggot  is  a  small  white  footless  larva,  measuring  from  5™™ 

-  ^  J     » .27  indi)  in  length.    In  some  instances  the  body  is  yellowish- 

^  hers  it  has  a  greenish  tinge.    The  important  peculiarity  in 

n     of  this  insect  is  that  it  bores  tunnels  in  all  directions  through 

ip  of  the  finit;  frequently  these  tunnels  enlarge  into  cavities 

of  a  pea;  and  when  several  larvsB  are  present  in  the  same  apple 

yoombed  so  as  to  be  rendered  useless. 

u  will  be  seen  at  once  that  the  injury  done  by  this  pest  is  even  more 

than  tliat  done  bj^  the  Codlin-moth.    For  as  the  injury  caused 

latter  insect  is  confined  to  the  neighborhood  of  .the  core  and  to  a 

ply  straight,  and  conspicuous  tunnel  which  the  larva  makes 

jng  the  apple,  it  often  happens  that  the  injured  parts  of  an 

,r  be  cut  J^way  and  the  remainder  eaten.    But  the  nature  of  the 

t       ed  by  the  Apple  Maggot  is  such  that  when  Iruit  becomes 

[jy  this  insect  no  one  cares  to  attempt  to  use  it. 

fktvple  Maggot  is  a  native  American  insect,  which  naturally  feeds 

fei      b  8x>ecies  of  hawthorn  {Gratceaus)  and  upon  crab-apples. 

0  Uiat  this  insect  occurs  throughout  the  country  wherever 

us      crab-apples  are  found.    Mr.  Walsh  observed  it  long  ago 

M         n»x  of  Hortioiiltare,  Deo.,  1867 ;  also,  Report  Acting  State  Entomolo* 
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as  fiEur  west  as  Illinois,  and  I  have  bred  the  adnlt  insect  from  a  species 
of  Crataegns  growing  on  the  Agricoltoral  Grounds  at  Washington. 

In  certain  parts  of  New  York  and  New  England  the  species  has  ac- 
quired the  habit  of  feeding  upon  the  cultivated  apple.  But,  what  is 
very  remarkable,  it  does  not  appear  to  have  done  so  in  otter  parts  of 
the  country.  Thus,  although  Mr.  Walsh  bred  this  insect  from  haws  in 
Illinois  twenty  years  ago,  I  can  find  no  record  of  its  infesting  apples  in 
that  State  yet.  And  in  Washington  it  infests  haws  growing  near  an 
orchard  in  which  it  has  not  been  observed. 

In  those  localities  in  which  this  insect  has  spread  to  the  cultivated 
apples  and  become  common  it  is  even  a  more  serious  pest  than  the  Ood- 
lin-moth,  except  that  it  seems  to  be  more  fastidious  in  its  choice  of  food 
than  that  insect.  Thus,  although  I  have  observed  it  for  several  seasons 
in  one  of  the  orchards  of  Cornell  University,  I  have  found  it  ody  in  a 
few  varieties  of  fruit.  This  may  account  for  the  slowness  of  the  spread- 
ing of  the  species  from  haws  and  crab-apples  to  the  cultivated  apple, 
and  may  afford  a  means  of  reducing  to  a  minimum  the  ii]guries  of  this 
pest. 

In  certain  parts  of  New  Hampshire  the  Apple  Maggot  is  known  as 
the  "Eailroad  Worm".  The  extent  of  the  ravages  of  this  insect  in  cer- 
tain parts  of  that  State  is  indicated  by  the  following  extract  from  a  let- 
ter which  I  have  received  from  Mr.  N.  W.  Hardy,  of  the  town  of  Nelson: 

In  regard  to  the  Railroad  Worm,  I  never  saw  one  iq  this  town.  In  the  last  six 
years  they  have  worked  in  the  adjoining  towns  of  Hancock  and  Dublin.  They  are 
confined  to  early  apples  as  soon  as  they  ripen. 

I  saw  a  man  the  other  day  that  said  that  this  insect  had  rained  his  apples  so  that 
he  would  have  to  graft  them  into  winter  apples. 

Many  of  the  early  varieties  of  apples  in  Hancock  and  DnbUn  were  rendered  entirely 
worthless.  We  have  more  to  fear  from  this  insect  than  any  o.ther  that  preys  aiK>n 
the  apple. 

Mr.  Isaac  Hicks,  of  Long  Island,  who  was  one  of  the  first  to  observe 
this  insect  in  apples,  many  years  ago,  does  not  consider  it  so  serious  a 
pest  as  does  the  correspondent  jost  (quoted.  The  following  extract  from 
a  letter  recently  received  from  him  is  interesting  as  bearing  on  this  point, 
a&d  86  suggesting  remedial  measures: 


apples,  if  any,  infested  vrith  it.  It  is  different  from  the  Codlin-moth,  which  can  place 
its  &gg  in  the  very  yonng  fruit,  go  through  its  transfoimations,  and  lay  its  e^gs  in 
winter  apples.  We  seldom  see  the  Trypeta  until  about  the  1st  of  September,  and 
never  in  green  fruit.  Onlv  in  the  ripest  apples  and  in  sweet  or  meUow  subacid  fruit 
are  they  found  by  us.  I  think  they  cannot  exist  to  much  extent  if  pigs  or  sheep  run 
in  the  orchard,  as  they  prefer  the  ripe  apples,  in  which  alone  the  A]^ple  Maggots  can 
develop  and  attain  their  growth.  Hence,  where  the  fruit  that  falls  is  picked  up  fre- 
(juently  and  sent  to  mill  to  be  ground,  or  where  pigs  and  stock  or  the  family  oonsome 
it  freely,  very  few  of  the  Maggots  arrive  to  perfection. 

It  is  evident,  from  my  observations  and  from  those  of  my  correspond- 
ents, that  the  Apple  Maggot  is  much  more  apt  to  infest  early  apfdes 
than  the  winter  varieties.  But  the  latter  are  not  exempt  from  its  at- 
tacks. Mr.  Henry  Thacker,  of  the  Oneida  Community,  New  Yorky 
writes  me  as  follows : 

This  worm  at  this  place,  and  at  this  time,  is  mostly  confined  to  certain  varietiei  of 
autumn  apples.  But  at  Walliugford,  Conn.,  the  winter  apples  were  ravaged  as  welL 
Of  late  years,  however,  the  Baldwin  and  some  other  varieties  of  winter  apples  grow« 
ing  here  have  been  found  bored  by  this  mag^t. 

I  will  now  give  an  account  of  each  of  the  stages  of  this  insect,  which 
are  represented  on  Plate  XIY,  excepting  the  egg,  which  haa  not  yet 
been  observed. 
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Larva. — ^According  to  my  observations  and  all  published  accoonts,  the 
Apple  Maggot  does  not  occur  in  the  apple  till  the  latter  part  of  the 
Bommer.  As  already  stated,  it  is  a  footless  larva  about  one-fourth  inch 
in  length  and  white  in  color,  with  sometimes  a  yellowish  or  greenish 
tmge.  Several  figures  illustrating  its  form  and  structure  are  given  on 
Plate  XIY.  Figure  1  represents  its  general  appearance  when  greatly 
magnified.  The  caudal  two-thirds  of  the  body  is  cylindrical ;  the  cephalic 
one-third  tapers  slightly  to  the  head,  which  is  the  smallest  segment  of 
(he  body.  On  the  dorsal  surface  of  the  body  there  is  on  each  side^  at 
the  union  of  the  first  and  second  segments,  a  pale-brown  tubercle. 
These  are  the  cephalic  spiracles.  The  structure  of  these  spiracles  is  quite 
complicated.  (See  Plate  XIY,  Figs,  la  and  lb.)  Each  one  is  expanded 
into  a  i^late,  the  free  margin  of  which  is  fringed  by  a  double  series  d 
cylindrical  projections,  ab^ut  twenty  in  number.  With  a  very  high 
power  of  the  microscope  the  distal  end  of  each  of  these  projections  ap- 
pears to  be  sieve-like;  an  arrangement  which  doubtless  prevents  the 
entrance  of  any  foreign  matter  into  the  respiratory  system.  With  a 
low  magnifying  power  the  main  trache®  connected  with  these  spiracles 
may  be  seen.  These  are  represented  in  Fig.  1.  a  single  large  tronk  on 
each  side  extending  the  whole  length  of  the  boay.  These  are  eonnected 
near  each  end  of  the  body  by  a  large  transverse  trunk.  Many  of  the 
smaller  trachese  which  branch  &om  the  main  tracheaB  are  usually  visi- 
ble, but  they  are  not  represented  in  the  figure.  The  caudal  end  of  each 
of  the  two  main  tracheas  opens  by  means  of  a  very  complicated  spiracle. 
These  differ  much  in  structure  from  the  cephalic  spiracles,  and  are 
sitoated  on  the  last  segment  of  the  body.  One  of  them,  the  right,  is 
represented  at  Fig.  Ic.  There  are  three  transverse  slit-like  openings, 
which  are  fringed  by  a  series  of  teeth,  which  are  apparently  chitinous. 
The  ftinctlon  of  these  teeth  is  doubtless  the  same  as  that  of  the  sieve- 
Uke  membrane  closing  the  ends  of  the  tubular  projections  of  the  cephalic 
spiracles.  Each  of  the  caudal  spiracles  is  accompanied  by  four  groups 
of  bristles,  two  upon  the  lateral  side  and  one  each  upon  the  cephaUc 
and  caudal  sides. 

The  caudal  end  of  the  body  is  obliquely  truncate,  the  ventral  part 
projecting  farther  than  the  dorsal  part.  This  sloping  part  of  the  body 
hem  four  pairs  of  tubercles.  One  pair  of  these  is  more  prominent  than 
the  others. 

The  mouth  is  armed  with  two  black,  strong,  curved,  parallel  hooks, 
which  are  used  in  rasping  the  food.  The  hooks  are  connected  with  an 
internal,  apparently  chitinous,  framework,  which  is  also  black.  This  is 
figured  from  the  side  in  Fig.  la  and  from  above  in  Fig.  lb. 

These  black  oral  hooks  and  the  two  pairs  of  spiracles,  both  of  which 
mre  brown,  are  visible  to  the  unaided  eye,  but  their  structure  can  oidy 
be  made  out  by  the  aid  of  the  microscope. 

PqMi. — In  the  autumn  when  the  larvae  are  fall-grown  they  leave  the 
i^ple  and  enter  the  ground  and  transform  to  pupae.  In  my  breeding- 
cages  the  pup®  were  fi^und  about  one-half  inch  below  the  surface  of  the 
ground.  When  the  change  to  pupa  occurs  the  body  shortens,  but  the 
larral  skin  is  not  molted,  the  transformation  occurring  within  the  dried 
ddn  of  the  larva.  The  pupa  (Plate  XIV,  Fig.  2),  therefore,  resembles 
tte  larva  very  much^  except  that  it  is  shorter,  of  an  oval  outline,  and  of 
m  pale  vellowish-brown  color.    Length  about  5™™  (|  inch). 

Adwt. — ^The  insect  remains  in  the  pupa  state  during  the  entire  winter 
sod  early  summer.    Specimens  which  I  bred  in  Washington  began  to 
88  adults  May  28,  imd  continued  to  emerge  till  July  6.    Sut  as 
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these  were  kept  in  a  warm  room  duriDgfhe  entire  winter,  their  develop- 
ment was  doubtless  accelerated. 

The  adult  fly  is  represented  greatly  enlarged  at  Fig.  3.  The  actual 
length  of  the  body  of  the  male  is  5"*^  {i  inch) ;  of  the  female,  6"»»  (J  inch). 
This  fly  can  be  easily  recognized  by  the  peculiar  shape  of  the  black 
bands  on  the  wings,  by  the  milk-white  spot  on  the  caudal  part  of  the 
thorax  (scutellum),  and  by  the  white  bands  on  the  abdomen.  A  more 
detailed  description  follows: 

The  head  is  rust-red,  with  the  eyes  and  the  bristles  black.  The  ihor€uc 
is  black,  with  a  white  stripe  on  each  side,  and  two  silvery  stripes  on  the 
dorsal  aspect;  scutellnm  white  except  at  base.  The  abdan%en  is  black, 
with  transverse  silvery  stripes  above;  of  these  there  are  in  the  male 
three  conspicuous  ones,  making  the  caudal  margins  of  the  second,  third, 
and  fourth  segments;  in  the  female  there  are  four,  which  are  less  con- 
spicuous, and  are  borne  by  the  first  to  the  fourth  segments  inclusive.  The 
shape  of  the  abdomen  differs  also  in  the  two  sexes.  In  the  male  it  is 
as  represented  in  the  figure;  the  segments  successively  wider  to  the 
fourth.  The  margins  of  the  first  to  the  fourth  segments  form  two  diver- 
gent and  nearly  straight  lines.  In  the  female  ^e  abdomen  suddenly 
enlarges,  so  that  the  second  segment  is  the  widest,  and  the  outline  of 
the  whole  abdomen  is  elliptical.  The  2^9  are  x>ale  rust-red;  the  four 
posterior  femora,  except  at  the  proximal  ends,  are  brownish  black.  The 
tDings  are  hyaline,  with  four  black  cross-bands;  the  first^  which  is  near 
the  proximal  end  of  the  wing,  is  confluent  with  the  second  near  the  csuidal 
border  of  the  wing;  the  second,  third,  and  fourth  are  confluent  near  the 
cephalic  margin  of  the  wing  and  diverge  caudad. 

Bemedies. — ^The  more  practicable  ways  of  lessening  the  injuries  caused 
by  this  pest  are  those  suggested  in  the  letters  quoted  above — ^the  destruc- 
tion of  infested  fruit  promptly  after  its  fall  from  the  tree,  and  before  the 
maggots  leave  it  to  go  into  the  ground  to  transform;  and  when  the  i>est 
is  very  abundant,  the  grafting  of  the  trees  into  varieties  less  liable  to 
be  infested.  In  such  a  case  it  might  be  well  to  leave  one  oir  two  trees 
of  early  apples  to  serve  as  traps,  and  promptly  destroy  the  fruit  as  it 
falls  from  them.  If  such  trees  could  be  inclosed,  and  sheep  or  pigs 
pastured  under  them,  the  success  of  the  trap  would  be  assured. 

The  Apple  Maggot  can  be  readily  distlDguished  from  the  larva  of  the 
Codlin-moth  by  the  absence  of  feet  and  the  fact  that  it  infests  the  pulp 
rather  than  the  vicinity  of  the  core.  But  there  aie  other  maggots  which 
'  are  associated  with  this  species,  and  with  the  larva  of  the  Codlin-moth  also, 
Which  are  not  readily  distinguished  from  the  true  Apple  Maggot.  These 
other  species  pertain  to  the  genus  Drosopkila^  and  feed  upon  decay- 
ing fruit.  They  cannot  be  conwdered,  therefore,  under  ordinary  circum- 
stances, as  noxious  insects  in  an  orchard.  Two  species  of  this  genua 
are  described  in  following  articles,  under  the  name  of  Pomooe  Flie^. 

THE  YIKE-LOVING  POMACB-FLY. 

(Drosophila  ampelophila  Loew.) 

Order  Dipteba  ;  family  DnosoPHiLiD-ffli. 

[Plate  XV.] 

A  email  white  maggot,  found  abundantly  in  decaying  apples,  and  prodooing  %  matHf 

clear- winged,  red-eyed  fly. 

While  studying  the  Apple  Maggot  {Tn/petapomoneUa)  jus%  described 
I  found  associate  ^i^^  i^  two  kinds  of  smaller  and  more  slender  mag- 
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gots^  whicby  SO  far  as  my  bbservations  go,  feed  only  on  the  decaying 
part  of  the  apple,  following  the  Apple  !&&kggot  in  its  work  of  destruc- 
tion. 

As  these  maggots  are  the  young  of  flies  which  in  all  stages  are  very 
common  about  tibe  refuse  of  cider-mills  and  fermenting  vats  of  grape 
pomace,  I  hare  called  them  Pomace-Flies.  And  I  have  distinguished 
the  Irwo  species  studied  by  prefixing  to  that  name  in  each  case  a  trans- 
lation of  the  specific  name.  Thus,  one  which  bears  the  technical  name 
I)ram)pMla  ampelophilu  may  be  known  as  the  Yine-Loring  Pomace-Fly^ 
and  the  other,  which  is  jJrasophila  ameenay  may  be  called  the  Pretty 
Pomace-Fly.  I  have  preferred  the  term  Pomace-Fly  to  a  translation  of 
the  generic  name,  as  being  both  shorter  and  more  characteristic  than 
"moisture-loving  flies  ^. 

Although,  under  ordinary  circumstances,  the  Pomace-Fliesfeedonly  on 
decaying  fruit  in  an  orchard,  and  cannot  on  this  account  be  considered 
as  pests  of  the  apple,  there  are  cases  in  which  they  become  quite  nox- 
ious. They  are,  therefore,  worthy  of  consideration  in  this  place.  More- 
over, it  is  important  that  the  Pomace-Fhes  should  be  described  in  con- 
nection with  the  Apple  Maggoty  as  they  are  very  liable  to  be  mistaken 
for  it;  and  a  mii^^e  of  tMs  kind  might  cause  a  fruit-grower  a  great 
deal  of  unnecessary  trouble. 

iUfltakes  of  this  kind  in  regard  to  these  very  insects  have  been  made 
by  entomologists  of  extended  experience.  I  have,  therefore,  taken  mudi 
pains  to  work  out  the  specific  characters  of  the  different  larvse. 

Hub  l^omacid-Flies  may  be  found  in  any  orchard  during  the  autumn, 
fljing  about  the  rotten  apples.  And  their  larvsB  may  usually  be  seen 
feeding  in  great  numbers  in  the  decayed  fruit.  They  go  through  their 
transformations  very  rapidly,  so  that  there  are  several  generatic^  in  a 
single  season.  Numerous  observations  made  by  myself  and  by  students 
in  my  laboratory*  show  ike  following  to  be  the  periods  of  the  different 
stages  of  the  Vine-Loving  Pomace-Fly  during  the  month  of  October. 
Duration  of  egg  state,  tluree  to  five  days ;  of  larval  state,  three  to  five 
days,  usually  four  ,*  of  pupal  state,  three  to  five  days  also ;  and  the  time 
which  elapsed  between  the  emerging  of  the  flies  and  the  beginning  of 
laying  eggs,  in  some  cases,  was  not  more  than  two  days. 

TThis  rapidity  of  multiplication  greatly  increases  the  seriousness  of 
the  evil  where  this  insect  is  a  pest.  And  this  is  very  apt  to  be  the  case 
wherever  fruit  is  ground  up  or  crushed  and  exposed.  Thus  they  abound 
about  ckler-mills,  whei^  often  it  is  almost  impossible  to  prevent  the  flies 
from  ovipositing  in  the  pomace  or  from  falling  into  the  cider.  The  wine- 
makers  also  find  them  a  nuisance  about  fermenting  vats  of  grape  i)om- 
acc^  and  about  wine  faucets  in  the  summer. 

But  the  most  serious  trait  in  the  habits  of  this  insect  is  rex>orted  by 
Mr.  W.  L.  Devereau,  of  Clyde,  J^".  Y.  Mr.  Devereau  writes  me  as  fol- 
lows: 

The  lar^fe  of  this  fly  completely  eat  ODt  the  inside  of  grapes  which^  Trkile  hangiog 
« the  vines,  have  first  been  picked  open  by  birds.  The  decaying  Juices  running  ont 
oo  the  other  berries  of  the  cluster  spread  decay,  and  tlius  gave  more  foothold  for  the 
Iirrie.  Indeed,  the  larvro  bore  from  one  grape  to  another,  while  the  images  are  con- 
rtictly,  by  eggs,  putting  in  new  colonies  nntU  the  cluster  is  nearly  or  quite  destroyed, 
atihing  remaining  but  the  empty  grape-skins. 

TJpbn  Plate  XV  of  this  report  are  represented  the  various  stages  of 
tlie  Vine-Loving  Pomace-Fly.     The  more  important  characters  pre- 

by  each  are  as  follows: 

* 

*l  1  oh      r«ti  e  by  Messrs.  W.  H.  Cobb,  W.  £.  Harding,  H.  Sazf,  and 

^.  ^ael       M        ^      ^4.  the  claas  in  agriculture,  have  materially  aided  me  in  the 
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Egg. — ^Pig.  7  represents  the  egg,.wbich  is  elongated  in  form  and  white 
in  color.  The  most  striking  characteristic  of  it  is  a  pair  of  long,  slendei 
appendages  near  the  cephalic  end.  The  egg  is  inserted  into  the  soft 
^nlp  of  the  decaying  frnit;  these  appendages  leave  the  ovipositor  last 
and  are  spread  ont  npon  the  surface  of  the  mass.  They  in  this  waj 
serve  to  keep  the  egg  in  place,  and  thus  insure  the  emergence  of  the 
larva  into  the  open  air  instead  of  into  the  more  or  less  fluid  mass  in 
which  the  egg  is  situated.  The  larva  issues  from  the  egg  just  above 
the  base  of  these  appendages.  The  eggy  without  its  appendages,  ij 
about  .5°^  (^  inch)  in  length;  the  appendages  are  about  three-fifths  ae 
long  as  the  egg.  The  whole  surface  of  the  egg  is  facetted  with  cells 
which,  although  irregular  in  outline,  are  usually  pentagonal.  Projecting 
from  the  cephalic  end  is  a  small  tubercle,  the  micropyle. 

Larva. — ^The  larva  is  a  slender  white  maggot,  which,  when  full  grown, 
is  4.5°*°^  (nearly  ^  inch)  in  length.  The  oral  hooks  and  internal  skele 
ton  to  which  they  are  attached  are  visible  to  the  unaided  eye  as  £ 
black  line.  The  caudal  part  of  the  body  usually  appears  brown;  thii 
color  is  due  to  the  contents  of  the  alhnentary  canal.  The  genera 
form  of  tiie  larva  is  represented  by  Fig.  8  of  Plate  XV.  It  is  widesi 
near  the  middle,  and  tapers  toward  each  end,  but  more  towards  the 
cephalic  end  than  towards  the  caudal.  The  main  tracheal  trunks  an 
visible  with  a  low  power  of  the  microscope.  The  general  arrangemem 
of  them  is  similar  to  that  of  the  Apple  Maggot.  The  important  char 
acter  by  which  this  larva  may  be  distinguished  from  the  Apple  Maggol 
and  from  the  larva  of  the  Pretty  Pomace-Fly  is  the  structure  of  the 
cephalic  spiracles.  One  of  these  is  represented,  greatly  enlarged,  at  Fig 
6  of  Plate  XY.  The  main  trachea  divides  into  several,  usuaUy  seven  oi 
eight,  divisions.  These  divisions  all  arise  from  nearly  the  same  point 
and  each  one  opens  independently.  This  compound  spiracle  may  hi 
exserted  to  quite  a  distance,  as  shown  in  Pig.  8,  or  may  be  drawn  en 
tirely  within  the  mesothoracic  segment;  whereas  it  pertains  to  the  pro 
thoracic  segment.  The  two  caudal  spiracles  ^project  backwards  promi 
nently.  Each  one  consists  of  a  brown  tubercle,  in  which  the  trachea 
subdivide,  and  each  division  apparently  opens  separately.  There  an 
several  semicircular  tufts  of  bristles  on  each  spiracle^  These  probablj 
prevent  the  openings  from  being  closed  with  foreign  matters.  A  side 
view  of  this  spiracle  closely  resembles  a  similar  view  of  the  correspond 
ing  spiracle  of  the  larvae  of  the  Pretty  Pomace-Fly.  (See  Plate  XVI 
Fig.  Ic.)  The  caudal  segment  of  the  larva  we  are  describing  bears  fiv( 
pairs  of  blunt,  rather  short,  tubercles.  These  are  represent^  in  Fig.  8 
Plate  XV. 

Pupa. — ^When  the  larva  is  fall  grown  it  changes  to  a  pupa  within  oi 
about  the  apple  upon  which  it  has  fed,  instead  of  going  into  the  ground 
as  does  the  Apple  Maggot.  Like  the  Apple  Maggot,  tliis  Pomace-Flj 
transforms  within  the  dry  skin  of  the  larva.  Consequently  what  w( 
'»aturally  see  of  the  insect  in  this  stage  resembles  somewhat  the  larva 
It  is,  however,  shorter,  measuring  only  3™™  (.12  inch)  in  length,  but  h 
much  thicker.  The  cephalic  spiracles  and  tlie  tubercles  of  the  cauda 
^^nd  of  the  body  project  conspicuously.  There  is  a  large  concavity  oi 
.he  dorsal  surface  of  the  cephalic  end.  This  indicates  the  point  ai 
■vhich  the  adult  fly  emerges.  On  the  ventral  surface  of  the  cephalic  enc 
^lay  be  seen  theoral  hooks  of  the  larva. 

^g.  2,  Plate  XV,  represents  the  ventral  aspect  of  the  puparium,  anc 
^  <.  3  is  a  lateral  view. 

Adult. — ^The  form  of  the  adult  is  carefully  represented  by  Fig.  1,  Plat< 
Jl V.   The  head,  thorax,  and  legs  are  light-brown,  with  black  bristles  an€ 
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hairs.  The  abdomen  is  very  pale  brownish-yellow;  on  the  dorsal  sur- 
fcce  the  caudal  margin  of  eaoh  segment  is  dark-biown,  and  in  the  male 
the  entire  dorsal  surface  of  the  two  caudal  segments  is  of  the  same 
color.  The  male  of  this  species  bears  a  remarkable  comb-like  append- 
age upon  the  first  segment  of  the  tarsus  of  each  of  the  first  pair  of  legs. 
The  venation  of  the  wings  is  carefully  repiesented  in  the  figure. 

Remedies. — Doubtless  much  can  be  done  to  prevent  the  undue  in- 
crease of  these  insects  dbout  cider-mills,  wine-cellars,  and  similar  places 
by  keeping  these  places  dean^nd  especially  by  using  care  to  not  leave 
any  decaying  fruit  exposed.  When  they  infest  vineyards,  as  described 
by  Mr.  Devereau,  probably  nothing  wiB  be  found  practicable  except  to 
inclose  the  clusters  of  grapes  in  paper  bags,  a«  is  already  done  by  many 
vidculturists  to  protect  the  grapes  fix)m  the  grape  curculio,  birds,  and 
mildew.  A  few  pin-holes  should  be  made  in  the  bottom  of  the  bag,  to 
allow  the  water  to  run  out,  which  otherwise  in  case  of  a  storm  would 
collect  and  either  rot  the  grapes  or  burst  the  bag. 

THE  PEETTY  POMA.0E-FLT. 

{Drosophila  amcena  Loew.) 

Order  Dipteba;  family  DBO^OPHrLiD^. 

[Plate  XVL] 

A  smaU  white  maggot,  ro^embling  the  larva  of  the  VlDe-Loying  Pomace-Fly,  and,  like 
that  species,  fomid  iu  decayine  apples ;  bat  unlike  that  species  in  going  into  the 
gToana  to  transfoim,  and  developing  into  a  red-eyed  fly  with  black  spots  on  its 
wings. 

Associated  with  the  Vine-Loving  Pomace-Fly  I  foundanother  species 
belonging  to  the  same  genus,  the  l>ro8opMla  amcena  of  Loew.  For  this 
I  propose  the  popular  name  of  Pretty  Pomace-Fly.  This  species  I  have 
not  found  as  abundantly  as  D.  ampelophila;  but  as  it  is  also  associated 
with  the  Apple  Maggot  (Trypeta),  it  is  liable  to  be  mistaken  for  that 
species.  I  therefore  present  the  following  description  of  the  different 
stages  of  it : 

Egg. — Repeated  efforts  to  find  eggs  of  this  species  failed,  although  by 
imprisoning  fltes  with  apples  we  afterwards  found  larvae  on  the  apples, 
from  which  we  bred  adults  of  this  species.  Either  we  overlooked  the 
eggs  or  the  species  is  viviparous.  At  least,  it  is  not  probable  tliat  the 
eggs  are  as  large  and  conspicuous  as  are  the  eggs  of  D.  ampelophila. 

Larva. — The  larva  of  the  Pretty  Ponrace-Fly  is  of  the  same  length  as 
that  of  the  species  just  described  (4.5™^,  nearly  |  inch),  but  it  is  much 
more  slender.  The  form  of  the  body  is  cylindrical,  tapering  slightly 
toward  the  head.  (See  Plate  XYI,  Fig.  L)  The  body  is  white;  the  oraJ 
hooks  and  the  skeleton  to  which  they  are  attached  show  as  a  black  line 
to  the  unaided  eye.  The  form  of  these  organs  is  represented  in  Fig.  la, 
Plate  XYI.  The  hooks  are  not  conspicuously  toothed,  as  in  t>.  ampelophila^ 
and  the  fitiraework  to  which  they  are  attached  is  more  elongated  than 
in  that  si)ecies.  The  main  tracheae  are  plainly  visible  with  a  low  power 
of  the  microscope,  k8  with  the  twb  species  already  described;  and,  as 
with  those  species,  the  most  obvious  specific  character  presented  by  the 
iffva  is  the  form  of  the  first  pair  of  spiracles.  These  project  from  the 
Mphalic  margin  of  the  first  thoracic  segment,  or  may  be  \Wthdrawn  withSn 
tbe  segment.    Eadi  consists  of  seven  or  eight  divisions  oi  the  trachea, 
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whieh  branch  off  in  a  series  on  each  of  the  two  opposite  sides.  (Plate 
XVI,  Fig.  lb.)  The  two  main  tracheae  are  each  terminated  by  a  e^iracle 
at  the  camdal  end  of  the  body.  A  side  view  of  one  of  these  spiracles  is 
given  at  Fig.  le.  The  trachea  divides  into  several  branches^  each  branch 
opening  separately.  There  are  several  semidrcular  tufts  of  bristles  on 
each  spiracle.  These  probably  prevent  the  openings  from  being  ob- 
stracted  with  dirt.  The  candal  segment  is  truncated,  and  bears  eight 
fleshy  tubercles,  the  two  longest  of  which  are  situated  laterad  of  the  cau- 
dal spiracles.  Each  of  these  tubercles  is  tipped  with  several  hairs;  only 
six  tubercles  are  visible  from  above. 

Fupa. — When  full  grown  the  larvte  enter  the  ground  to  transform, 
differing  in  this  respect  from  i>.  ampelopMla,  My  experiments  seem  to 
indicate  that  this  species  must  necessarily  go  into  the  ground.  From 
apples  thickly  infested  with  the  larvae  of  both  species,  but  plaeed  in  a 
jar  without  sand,  I  was  able  to  breed  only  2>.  ampelo^hila.  But  after  tiie 
same  apples,  still  containing  larvae  of  both^  were  transferred  to  a  jar  con- 
taining sand  the  adult  forms  of  both  species  were  reared. 

The  length  of  the  puparium  is  3™™  (.12  indi) ;  color  brown ;  the  cephalic 
spiracles  project  directly  cephalad;  the  caudal  spiracles  diverge.  The 
puparium  of  this  species  may  be  identified  by  the  structure  of  the 
cephalic  spiracles  described  above.  For. general  form  of  this  stage,  see 
Plate  XVI,  Fig.  2. 

Adult — ^The  adult  of  this  species  is  represented  by  Fig.  3  of  Plate  XVI. 
As  compared  with  D.  ampelopMla^  the  body  is  more  slender,  the  head 
relatively  larger,  and  the  wings  are  marked  with  black  spots.  The  flies 
have  the  habit  of  flapping  their  wings  at  short  and  regular  intervals. 
The  periods  6£  this  species  are  longer  than  tliose  Of  2>.  ampdophila^  as 
it  requires  a  month  or  more  for  it  to  pass  through  all  its  stages. 

Remedies. — ^In  case  the  Pretty  Pomace-Fly  becomes  troublesome,  the 
same  course  of  treatment  that  is  recommended  for  the  Vine-Loving 
Pomaee-Fly  will  serve  to  keep  it  in  check. 

THE  OOELLATE  LEAF  GALL  OF  BED  MAPUS. 

(Sciara  acellaru  O.  S.) 
Order  Dipteba  ;  family  MTCETOPHiLiDiE:. 

[Plate  XVn.j 

On  tke  leaves  of  tlie  red  maple  {Acer  rubrum)  circular  ocellate  ipots  about  three-eighths 
inch  in  diameter,  with  disk  yellow,  and  margin  and  central  dot,  daring  one  stage 
of  their  growth,  cherry-red. 

The  foliage  of  red  maple  {Acer  rubrum)  is  often  seriously  injured  by 
certain  very  small  larvse,  which  make  large  and  conspicuous  spots  or 
^Ils  ui)on  it.  This  insect  is  apparently  widely  distributed.  I  haveob- 
jierved  it  both  at  Washington  and  at  Ithaca,  K  Y.  At  the  last-^amed 
>lace  it  occurs  so  abundantly  that  I  have  repeatedly  seen  trees  every 
eaf  of  which  was  infested. 

■^his  insect  is  so  small  that  of  itself  it  would  not  readily  attract  atten- 
lon,  but  the  result  of  its  work  is  so  conspicuous  that  it  may  be  seen 
rom  a  long  distance.  This  appears  in  the  form  of  a  circular  spot  three- 
'"nths  to  three-eighths  inch  in  diameter,  which  at  a  certain  period 
*f  its  growth  is  light  yellow  in  color,  with  a  cherry-red  margin  and  cen- 
^  dot.    (See  Plate  XVII,  Fig.  1.)    At  other  periods  the  spot  is  simply 
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Ul^t  ^reen  or  yellow.  Frequently  these  spots  occur  so  thickly  as  to  in* 
tersect  each  other  and  to  completely  cover  the  leaf^  fifty  or  more  bein^ 
on  a  single  leaf.  At  the  center  of  each  spot  may  be  seen,  on  the  npper 
side  of  the  leaf,  an  elevated  portion.  Corresponding  to  this,  on  the  lower 
surface  of  the  leaf,  there  is  a  pit,  within  which  the  larva  lives.  Larvse 
that  were  partially  grown  were  found  to  be  held  in  place  in  the  pit  in 
the  leaf  by  what  appeared  to  be  a  larval  skin.  This  pellicle  covers  the 
body  entirely,  and  is  with  difficulty  removed  from  it:  the  edges  of 
the  pellicle  adhere  quite  tightly  to  the  leaf.  When  tne  larva  is  ftdl 
^rown  it  forces  itself  from  under  this  skin,  which  then  falls  back  into 
the  cavity,  or  is  poshed  to  one  side,  where  frequently  it  may  be  seen  ad- 
hering to  the  leaf.  The  larva  at  this  time  drops  to  the  ^x>und,  into 
which  it  enters  to  undergo  its  transformation. 

The  larvsB  are  translucent,  visdd,  nearly  colorless.  Those  in  the 
galls  are  broad  oval  (see  Plate  XVII,  Fig.  3);  but  those  which  have  left 
them  are  more  elongated,  tapering  almost  equally  towards  each  end. 
On  the  lateral  margin  of  each  abdominal  segment  there  are  one  or  more 
short  spines,  which  are  directed  towards  the  caudal  end  of  the  body. 
And  on  the  dorsal  surface  of  each  abdominal  segment,  near  each  lateral 
margin,  there  is  a  small  tubular  spiracle.  There  is  a  distinct  head  (see 
Plate  XYII,  Fig  3a),  which  bears  short  but  conspicuous  antennae.  The 
caadal  end  of  the  body  (see  Plate  XVII,  Fig.  3b)  bears  a  pair  of  fleshy 
appendges,  each  of  which  is  furnished  with  a  pair  of  spines  similar  to 
those  on  the  margin  of  the  segment,  and  a  large  number  of  triangular 
teetii. 

The  larva  spins  something  like  a  cocoon  a  short  distance  below  the 
surface  of  the  ground.  To  this  cocoon  the  particles  of  sand  firmly  adhere, 
80  that  it  can  be  distinguished  Irom  the  soil  only  with  difBculty.  The 
papa  is  yellowish- white,  with  large  black  eyes.  When  the  pupa  is  about 
to  transform  to  an  adult  it  emerges  for  about  two-thirds  of  its  length 
from  the  cocoon.  The  pupa  skin  remains  firmly  attached  in  this  posi- 
tion  (see  Plate  XVII,  Fig.  4). 

From  larvflB  collected  at  Washington  May  15  the  adult  emerged  from 
June  14  to  June  16.  I  have  not  yet  sufficient  data  to  determine  the 
number  of  generations  each  year;  but  I  believe  there  are  several.  Larv» 
were  observed  at  Ithaca  during  the  latter  part  of  September;  they 
went  into  the  ground  September  26. 

A  description  of  the  adult  is  appended  to  this  account. 

The  galls  made  by  this  insect  have  long  been  known.  Osten  Sacken,* 
from  a  study  of  the  galls  and  the  larva  which  he  saw  in  them,  proposed 
the  name  Cecidomyia  ocellaris  lor  the  species,  belie\ang  the  insect  to  be 
a  member  of  the  Cecidomyidce,  But  the  fly  which  I  have  bred  proves  to 
belong  to  the  genus  Sciara,  of  the  family  MycetopMlidceJ  This  result 
is  quite  interesting,  for  the  species  of  Sciara  are  usually  found  ^' among 
decaying  leaves,  in  vegetable  mold,  in  cow-dung,  under  the  bark  of 
dead  trees,"  &c.t  One  other  species  {Sciara  tilicola)  is  known  to  pro- 
duce a  gall.  This  species  infests  the  leaves  of  young  linden  trees  in 
shady,  sheltered  situations.  The  lemon-yellow  larva,  capable  of  leap- 
ing lite  the  cheese-maggot,  lives  in  numbers  in  the  stem,  generally 
near  the  origin  of  the  last  or  of  the  two  last  leaves.    Each  of  them 


*  Monograph  of  th<rDfpteni  of  North  Ain.,  Part  I,  199. 

f  I  mm  indeotod  to  Baron  Oaten  Sacken  for  the  generic  determination  of  this  inseet, 
Mifiir  ^a  ipccifio  determiiiations  of  the  two  species  of  Dro9opkHm  dsseribad  in  thhi 
BMort 
}  Often  Sacken,  Pioc.  £Qt.  Soc.,  PhlL,  1. 159. 
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has  a  bollow  of  its  own,  and  produces  a  swelling  of  the  size  of  a  pea, 
which  it  abandons  btfore  the  transformation.* 

I)e8cnpUonofaduUmale.—P]si.teXYlIymg.2.  Head  dark.  Eyes  black, 
kidney-shax>ed,  and  meeting  in  a  point  on  the  dorsal  surface  of  the  head. 
AntennsB  sixteeii-jointed. inserted  close  together;  color  dark  brown, 
with  the  basal  segment  light  yellowish-brown.  Bpioianium  quite  large 
and  convex;  dark  brown,  bearing  three  ocelli,  which  are  whitish  and 
glistening.  Pronotum  li  ght  yellowish-brown.  Mesoscntom  arched,  yel- 
lowish-brown in  the  center  and  darker  at  the  edges.  Scutellum  diteky 
brown.  Metathorax  dark  brown,  almost  black.  Abdomen,  with  caudal 
portions  of  segments,  blackish,  the  cephalic  portions  yellowish-brown. 
TJie  claspers  fighter  brown.  Poisers,  with  knob,  blackish,  and  base 
light  brown,  fibiae  and  tarsi  dusky  brown:  femora  lighter ;  cox»  still 
lighter.  The  distal  end  of  each  tibia  famished  with  two  long  brownish 
hairy  brushes  (Plate  XVU,  Pig.  fki). 

LADYBIEDS. 

{Coocinellidoe.) 
[Plate  XVin.l 

Among  the  most  beneficial  of  insects  are  those  which  constitute  the 
family  CoccinellidaB,  and  which  are  popularly  known  as  "Lady-birds.'^ 
There  are  many  species  of  these  beetles.  They  are  comihonly  found 
running  over  the  surface  of  plants,  where  they  prey  upon  other  small 
insects,  and  also  destroy  the  eggs  of  insects.  Their  lary»  are  also  pre- 
daceous,  and  are  found  in  the  same  situations  as  are  the  adults.  The 
larvsD,  howev^er,  differ  very  much  in  appearance  from  the  adult  insects, 
as  may  be  seen  by  reference  to  the  accompanying  plate.  While  study- 
ing Scale  insects  in  Galifomia  I  found  many  of  the  Lady-birds  on  the 
tcees  infested  by  these  pests,  and  devoted  considerable  attention  to  the 
study  of  them.  The  following  descriptions  and  the  figures  on  Plate 
XVni  will  enable  the  reader  to  recognize  the  more  common  speoies  of  tibie 
Pacific  coast.  And  the  species  which  occur  elsewhere  resemble  these  so 
much  in  their  different  stages  that  the  plate  will  enable  one  to  recog- 
nize as  belonging  to  this  family  any  members  of  it  he  may  meet.  In 
case  of  the  adult  of  each  species  described  here  two  figures  are  given, 
the  smaller  one  indicates  the  size  of  the  insect,  the  larger  one  the  mark- 
ings. 

THE  Ashy-gray  Ladybird  {Cychneda  dbdaminalis  Say),— This  little 
beetle  was  found  very  abundantly  upon  different  infested  trees.  Its 
larva  was  found  upon  an  olive  tree  extenisively  infested  with  an  aphid, 
and  as  it  has  not  been  before  described,  we  submit  the  following: 

Description  of  larva. — Plate  XVill,  Fig.  1.  Length,  when  full  grown, 
10™=»;  color  spotted  with  dirty  greenish- white;  black  and  orange  above; 
face  yellow,  remainder  of  head  black;  prothorax  black,  irregnhiirly  mar- 
gined before  and  behind  with  light  yellow;  mesothoracic  segment  with  a 
broad  longitudinal  dorsal  yellow  stripe:  metathoracic  segment  with  a 
broad  central  dorsal  spot;  each  of  the  aodominal  segments,  except  the 
ast,  with  a  dorsal  yellow  spot,  which  upon  the  fou^  abdominal  seg- 
Luent  is  very  broad;  segments  1  and  4  each  with  a  pair  of  subdorsal 
yellow  spots;  all  segments  except  the  last  with  a  row  of  lateral  yellow 
opots  on  each  side.    There  is  a  pair  of  small  subdorsal  black  spots  to 


•  Osten  Saoken,  Pioc.  £nt.  Soo.,  Phi],,  1, 164. 
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each  abdominal  segment,  and  much  larger  ones  to  the  n^Bta-  and  meso- 
thorado  segments.  Upon  abdominal  segments  2, 3, 5, 6, 7,  and  8  is  also 
a  ^Jr  of  small  dorso-snblateral  black  spots. 

when  about  to  transform  to  a  papa  tfads  larva  attaches  itself  to  a  leaf 
by  the  end  of  its  abdomen,  and  the  skin,  splitting  at  the  back  of  tiie 
head,  shrinks  back  about  tne  posterior  ^)d  of  the  body. 

Ik»crtption  of  pupa. — Plate  XVni,  Fig.  2.  Length,  6™";  shape,  bro^4 
oval,  the  width  being  about  3.5°^°^;  general  color  white,  tinged  in  some 
lights  with  purplish:  around  margin  slightly  yellowish;  wing-covers 
yellowish ;  all  spots  black,  those  on  the  thorax  and  wing-covers  resem- 
bling in  form,  size,  and  position  those  on  the  adult  insect.  On  the  dor- 
sum of  each  abdominal  segment  except  the  first,  is  a  transverse  row  of 
four  black  spots.  These  are  largest  on  the  third  segment  and  decrease 
in  size  toward  posterior  end  of  body,  those  upon  the  second  segment 
being  very  small  There  are  also  small  black  lateral  spots  on  the  third 
and  fourth,  and  a  trace  of  one  on  the  fifth  segment. 

The  adult  beetle  is  a  small  ashy-gray  insect  of  the  usual  semi-globular 
shape.  There  are  seven  black  spote  on  the  thorax,  and  eight  upon  each 
wing-cover,  of  the  size  and  shape  indioiate^  in  the  ligure  (Plate  XYIH, 
Fig.  3). 

The  Elooi>-B£I)  Labybibb  (Cyeloneda  sanguinea^  Linn). — This  spe- 
cies was  not  so  common  as  the  one  just  described,  and  we  are  only  able 
to  describe  the  pupa. 

Description  ofpwpa. — ^Plate  XYIII,  Fig.  4.  Length,  5^*" ;  width,  3.5"". 
Shape,  broadly  oval.  General  color  of  body  dirty  yellow ;  median  line 
of  thorax  of  a  light  orange  color:  firsrt,  fourth,  and  fifth  abdominal  seg- 
ments termifiate  laterally  with  bright  orange-colored  spots,  and  the 
fourth  abdominal  segment  bears  two  dorsal  spots  (one  on  each  side  of 
the  median  line)  of  the  same  color;  there  is  xilso  a  subdorsal  row  of 
black  spots  on  each  segmeni^  ex<^t  the  seeond  abdominal  wing«covers 
blackish. 

The  adult  beetle  is  small  (5"°*  long),  and  is  almost  hemispherical  in 
shape.  Its  color  varies  from  Drick-red  to  blood-red ;  thorax  black,  with 
two  orange  spots,  and  edged  with  the  same  color^  and  he9d  black,  with 
two  light  spots.    (Plate  XVin,  Fig.  6.) 

This  is  a  common  si>ecies  all  over  the  country,  and  is  frequently  men- 
tioned in  entomological  reports,  under  Spiy's  name  of  OoccineUa  munda^ 
as  preying  upon  icgurious  insects. 

Thf  Ladybibd  of  the  Cactus  (Ohilocoru&  cactL  Linn.). — ^A  number 
of  the  larvae  of  this  insect  were  found  preying  upon  the  black  scale  upon 
oleander,  and  the  beetles  themselves  were  found  abundantly  upon  dif- 
ferent plants. 

Description  of  larra.— Plate  XYHr,  Fig.  7.  Length,  6«»«.  The  body 
is  covered  with  many  long  spines,  each  of  which  is  armed  with  delicate 
supplementary  spines.  The  color  is  entirely  black,  with  the  exception 
of  first  abdominal  segment,  which  is  light  yellowish,  the  spines  of  the 
same  color  as  the  segment  except  at  the  tips,  where  they,  too,  are  black. 

Description  of  pupa. — Plate  XVin,  Fig.  8.  The  pupais  formed  within 
the  larvjd  skin,  which  simply  splits  along  the  back  sufficiently  to  show 
the  inclosed  pupa,  but  still  remains  around  it  and  protects  it.  The  pupa 
is  perfectly  smooth  witti  the  exception  of  sparsely-scattered  tufts  of 
fine  hair,  shining  and  black  in  color. 

The  beetles  themselves  are  shining  black  in  color,  with  an  irregular 
reddish  spot  on  each  wing  cover,  and  closely  resemble  the  "  Twice- 
stabbed  Lady-bird"  of  the  East  (OMlocorus  Uvulnerus  Muls.),  well 
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known  tx>  writers  on  economic  entomologyas  dOBtroying  many  ix^jutions 
insects,  i)articularly  hsaik  lioe.    (Plate  xVni,  Fig.  9.) 

The  Ambiguous  Hippodamia  {Rippodamia  amhigua  Lee). — This 
was  one  of  the  most  abundant  Lady-birds  found.  The  beetles  and  larvsB 
abounded  on  all  sorts  of  trees,  and  are  nndoabtedly  of  mnch  economic 
importance. 

Description  of  larva. — ^Plate  XVIII,  Fig.  10.  Lenglh,  when  full  grown, 
10"™.  Color  bluish  black  above,  dirty  green  below ;  first  thoracic  seg- 
ment margined  with  yellowish  white ;  abdominal  spots  bright  orange 
and  black.  The  orange  spots  are  arranged  as  follows :  Two  small  spots 
on  the  posterior  part  of  the  metathoracic  segment  and.  a  li^rger  one  on 
each  side  just  above  the  leg ;  first  abdominal  segment  with  large  sub- 
dorsal and  lateral  sx>ots ;  second  abdominal  segment  with  small  lateral 
spots,  which  are  really  the  endings  of  two  long  lateral  spots,  beginning  oja 
the  metathorax  and  extending  across  the  first  abdominal  segment,  fourtli 
abdominal  segment,  with  subdorsal  and  lateral  sx><)ts  a  little  smaller 
than  those  on  the  first ;  sixth,  and  seventh,  each  with  small  subdorsal 
spots. 

Desoription  of  pupa, — Plate  XVni,  Fig.  11.  Length,  6°^" ;  width,  S.&°^ ; 
general  color  dull  orange  yellow ;  prothorax  yellow,  with  a  dark,  some- 
times blaok^  margin,  a  black  spot  on  either  side  the  median  line  on  both 
front  and  himl  margins,  also  another  on  each  side  just  external  to  those 
on  the  hind  margin.  In  some  specimens  there  are  two  dusky  discal 
spots  on  the  proUiorax,  which  sometimes  extend  forward  and  unite  with 
the  middle  anterior  marginal  spots.  The  wing-cases  are  tipped  with 
black;  the  legs  are  black,  and  the  abdomen  furnished  above  with  a 
double  row  (almost,  if  not  quite,  continuous)  of  black  spots. 

The  adult  beetle  resembles  the  Blood  Red  Lady-bird,  but  is  narrower 
in  proportion  to  its  length,  and  is  flatter.  The  thorax  is  black,  with  its 
two  fore-corn%rs  dirty  white.  The  head  is  black,  with  the  middle  of  the 
forehead  whitish.    It  is  about  6°^  long.    (Plate  XVIII,  Fig.  12.) 

Three  other  species  were  observed  in  the  vicinity  of  Los  Angeles,  but  I 
was  unable  to  procure  specimens  illustrating  the  early  stages  of  these 
species.  The  adults  are  represented  on  the  plate,  and  are  as  follows: 
Fig.  6  represents  Cycloneda  oculata;  this  beetle  has  black  wing-covers, 
with  a  large  reddish  spot  on  each.  Fig.  13  represents  CoccineUa  5-notafa, 
variety  ccUifomioa.  In  this  variety  the  prothorax  is  black  and  the  wing- 
covers  pale  orange.  And  Fig.  14  represents  Hippodamia  oonvergenSj  a 
species  which  is  common  throughout  the  United  States. 

METHODS  OF  DESTEOYIKG  SCALE  INSECTS. 

[We  must  enter  our  dissent  fipom  the  conclusions  and  opinions  here 
recorded  and  indorsed  by  Professor  Comstock,  as  also  those  published 
by  him  in  the  last  year's  report  in  regard  to  the  relative  merits  of  kero- 
sene,  prox)erly  used,  and  lye,  as  agents  for  the  destruction  of  Scale-in- 
sects. Years  ago  wo  used  kerosene  successfully  against  them  by  simple 
mechanical  stirring  of  it  in  water,  while  we  have  more  recently  wit- 
nessed its  eflects  when  used  in  proper  emulsion.  The  carefol  and 
thorough  experiments  by  Mr.  Hubbard,  recorded  in  his  report  which 
")recedes,  are  conclusive,  and  their  acciu'acy  is  confirmed,  not  only  by 
practical  experience  in  his  own  groves,  but  by  extensive  experience  of 
3thers.  We  have  also  personally  examined  and  corroborated  the  re- 
sults. They  show  that  lye  bears  no  comparison  with  the  kerosene 
emulsion^  and  that*  whale-oil  soap,  while  us^ul^  is  also  inferior  to  kero- 
iene,  as  it  fails  to  kill  the  eggs. 
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The  discrepancy  in  the  exi^erience  on  the  Pacific  coast  and  in  Florida 
eud  scarcely,  be  dae  to  the  different  species  to  be  dealt  with,  but  mnst 
evidently  be  explained  by  differences  in  methods,  materials,  and 
thoroughness.  We  should  be  sorry  to  have  the  Oalifomia  orange- 
growers  deterred  from  the  proper  use  of  kerosene  in  emulsion,  when  it 
has  proved  so  satisfactoiy  in  the  East.  Professor  Ck)mstock's  expe- 
rience with  it  has  been  uidiKtunate,  in  that  it  h^  been  limited  chiefly 
to  some  experiments  made  by  Mr.  William  Trelease — not  on  orange-tree 
IHa^piruB^  but  on  other  coccids  in  the  Department  grounds.  He  has 
never  used  it  for  this  purpose  in  emulsion,  and  has,  in  fact,  not  understood 
the  principles  that  should  govern,  whether  in  making  the  emulsion  or  in 
its  effectual  and  satisfactory  use. — 0.  V.  E.] 

In  the  Agricultural  Report  for  1880,  pages  285-200, 1  gave  the  results 
of  certain  experiments  in  the  destruction  of  Scale-insects.  Since  the  pub- 
lication of  that  report  I  have  been  unable  to  continue  my  investigations ; 
but  some  of  my  correspondents  have  conducted  very  extensive  experi- 
ments in  this  direction,  with  very  gratifying  results.  The  following  let- 
ters will  indicate  the  importance  of  these  results : 

State  of  California, 
Board  of  State  Horticuiltural  Commissioners, 

San  Jo84,  Cal,  Februat-y  27 j  1882. 

Dear  Sir  :  Yonr  faxor  of  February  11  received.  In  answer  to  your  questions,  I  will 
tty  that  the  results  from  the  use  of  concentrated  lye,  one  pound  to  one  gallon  water, 
are  most  effectual  in  the  destruction  of  the  Scale  insect.  And  in  my  judgment  it  is  the 
best  remedy,  and  the  one  which  gives  the  great'Ost  satisfactron  here  where  used  prop- 
erly. By  ihe  use  of  this  remedy,  1  wiU  say,  without  reserve  or  any  qualification,  that 
my  young  orchard  has  been  freed  from  Scale  insects;  and  that  sdl  who  will  use  like 
care  may  do  the  same.  Many  of  the  old  orchards  here  that  have  been  seriously  in- 
jared  by  the  scale  Atpidioiua  pernioiosvs  are  being  washed  thorouffhly  with  lye  oi  the 
above  strength,  and  with  the  result  of  destroying  all  the  Scale  insects  that  the  lye 
reaches.  The  lye  does  not  destroy  the  fruit-buds  of  the  trees  when  applied  while  they 
are  dormanC  As  illustrating  this  I  will  instance  my  almond  trees,  which  were  washed 
a  month  since  with  lye,  one  pound  to  one  gallon  of  water,  by  spray,  covering  the  entire 
trees  thoroughly,  and  are  now  in  full  bloom.  I  washed  to  destroy  the  eggs  of  the  Red 
Spider.  This  strength  of  lye  will  dry  up  and  destroy  the  greater  part  of  these  eggs. 
Tne  effect  of  Ive  of  this  stren^h  on  the  egnjs  of  the  oyster-shell  bark-louse  you  also 
ask  about.  Ttis  is  effectual  in  drying  up  tne  shell-like  scale  and  the  eggs  under  it. 
1  find  that  lye  destroys  any  form  of  Scale  insect,  and  in  my  opinion  will  be  the  remedy 
most  resorted  to  for  this  purpose.  An  analysis  of  the  ** American  concentrated  lye"  by 
F^feeeor  Uilgard,  at  my  request,  and  as  forwarded  to  me,  is  given : 

Caustic  potash -. 8.3 

Caustic  soda  and  som^  carbonate  soda '91.7 


100. 

The  soda  is,  of  course,  not  desirable  to  use  steadily  on  the  soil ;  *  but  it  is  certain  the 
combination  is  a  most  effectual  one  for  the  purpose  of  destroying  this  dreaded  Scale,  so 
hard  to  be  reached  in  any  other  way.  No  other  remedy  but  refined  kerosene  of  a  low 
grade  is  at  all  used  now.  That  is  being  used  extensively  here,  and  will  destroy  the  Scale, 
of  course,  but  its  eflects  on  the  future  of  th«  tree  cannot  yet  be  told.  And  I  am  afraid 
it  may  prove  to  be  an  undesirable  wash  hereafter.  Crude  petroleum,  so  extensively 
used  a  year  ago,  is  not  now  used  at  all,  as  most  of  the  trees  washed  with  it  were  kiUed. 
The  whale-oil  soap  and  sulphur  mixture  (which  has  in  it  considerable  potash)  is  a 
remedy  of  great  value  if  used  in  the  summer,  about  May  or  June,  in  the  proportion  of 
one  pound  soap  to  one  gallon  water. t 

This  is  the  only  remedy  besides  the  lye  that  I  can  recommend ;  the  lye  to  be  used 
when  the  tree  is  dormant,  and  to  be  supplemented  by,  if  neededy  the  whale-oil  soap  and 
sulphur  mixture  iu  the  spring  or  si\mmor.  With  these  t\>'o  I  am  confident  the  Scale 
ean  be  cleaned  out  of  our  orcmards,  if  persistently  and  carefully  attended  to. 

*  I  have  made  careful  inquiry  of  an  agricultural  chemist,  and  am  unable  to  find  that 
•ny  ill  effecte  upon  the  soil  can  be  expected  from  the  use  of  soda  in  this  way. — J.  H.  C. 

tMy  experiments  led  me  to  believe  that  one-fourth  pound  soap  to  one  gallon  water 
yfm  atoong  cnoogh  to  kilt  the  Scale  inaeots.— J*  H.  C« 
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As  macny  object  to  the  strenffth  of  saoh  remedies,  it  mnst  be  said  that  such  a  serious 
peSt  as  we  have  to  enoonnter  in  the  Aspidiotus  pemioio9U9  most  be  treated  with  yigor 
and  with  remedies  strong  enough  to  utterly  destroy  it. 

I  am,  very  truly,  yours, 

8.  F.  CHAPIN. 

Professor  Cohstock. 

The  following  is  from  the  chief  executive  horticnltnral  officer  of  Cali- 
fornia: 

Sacramento,  Cat.,  June  1,  1882. 

«  «  •  •  «  «       .  « 

In  regard  to  remedies,  I  have  tried,  and  recommended  others  to  try,  various  experi- 
ments, and  have  been  successful  beyond  doubt. 

1.  Niursery  trees  dipped  in  a  solution  of  one  pound  of  American  Company^s  concen- 
trated lye  to  each  one  and  a  half  gallons  of  water  will  be  perfectly  oleaned  of  A,  perni- 
e%09U8,  A,  rapaXy  or  any  other  or  the  Aspidiotus  except  A,  oonchifarmU  {Myiilaspia 
pamorum^. 

2.  Nursery  trees  dipped  in  a  solution  as  above,  but  one  pound  to  each  one  gallon  of 
water,  will  be  perfectly  cleared  of  A,  oonphifarmis  [if.  pomoruml. 

3.  The  roots  of  nursery  trees  should  be  dipped  in  soap  and  sulphur  (soap  two  parts, 
sulphur  one  part),  one  pound  to  each  gallon  of  water. 

4.  Fruit  trees,  apple,  pear,  quince,  cherry,  plum,  &,c.,  washed  before  the  sap  com- 
mences to  run  or  buds  begin  to  swell  with  one  pound  of  American  concentrated  lye  to 
each  gallon  of  water  will  be  effectually  cleaned  of  Aspidiotus  and  Lecanium  Scale 
insects. 

5.  Cherry  and  plum  trees  covered  with  Aspidiotus  Scales  and  red  spider  were  washed, 
as  an  exj)eriment,  with  two  pounds  of  American  concentrated  lye  1»  one  gallon  of 
water.    Insect  life  all  destroyed,  and  trees  bearing  a  large  crop  of  £ruit  at  present. 

6.  Low-grade  coal-oil,  costing  here  about  fourteen  cents  per  gallon,  has  been  used 
to  a  ^reat  extent  around  $an  Jos^,  although  I  advised  them  not  to  use  mineral  oils. 
Result,  trees  look  unhealthy,  lower  fruit  buds  killed.  In  one  orchard  all  peach  trees 
killed.    Also  many  young  apple  orchards  destroyed. 

7.  The  salvation  of  the  fruit  industry  on  this  coast  will  be  the  use  of  alkaline 
watihe§  and  tobacco  washes. 

Respectfully, 

MATTHEW  coop:. 

Tbe  two  letters  given  above  show  as  clearly  as  need  be  the  practical 
results  which  the  California  fruit-growers  have  been  able  to  obtain  in 
their  efforts  to  destroy  Scale  insects.  A  word  more  may  be  necessary 
to  explain  the  method  of  applying  the  washes  used. 

In  the  case  of  small  plants  and  nursety  trees  the  spraying  will  he 
a  simple  matter.  But  in  case  of  large  trees  the  best  way  is  to  place 
a  large  barrel  or  cask  containing  the  liquid  on  a  platform  wagon, 
which  can  be  drawn  through  the  orchard  by  horses.  The  fluid  may  bo 
thrown  on  to  the  trees  by  any  one  of  the  force-pumps  sold  for  that  pur- 
X)Ose.  The  one  which  appears  to  be  used  most  extensively  in  California 
is  known  as  the  Merigot  force-pump.  Attached  to  the  end  of  the  hoso 
there  should  be  something  for  making  a  fine  spray.  My  California  cor- 
respondents state  the  "Merigot  spray-tip  nozzle^  is  the  best  thing-  of 
this  kind  yet  used  in  that  State.  Mr.  Chapin  has  suggested  an  attach- 
ment to  an  apparatus  of  this  kind  which  has  prove  1  of  great  value.  A 
three-sixteenth  inch  brass  tube  is  inserted  in  a  bamboo  rod ;  one  end  is 
attached  to  the  hose  of  the  force-pump,  and  the  other  end  bears  the 
spray-tip  nozzle.  This  tube  and  rod  are  made  of  any  length  desired, 
up  to  15  feet.  The  length  most  commonly  used  is  from  8  to  10  feet, 
this  being  found  most  convenient.  The  bamboo  is  used  as  the  lightest 
and  strongest  support  obtainable  for  the  slender  brass  tube,  which 
«rould  bend  under  its  own  weight  if  not  supported.  By  means  of  this 
apparatus  it  is  perfectly  easy  to  spray  the  largest  orchard  trees  with- 
.nt  beJT^g  in'ired  by  the  strong  lye  used.    Mr.  Chapin  has  generously 
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EXPLAXATIOM   TO  Pl.ATB  L 

Heliothis  armigera. 

(From  Report  4,  XT.  S.  £.  C.) 

Fio.  1.— Eg«. 

Fig.  2.— Toung  larva. 

Fio.  3. — Square  gnawed  into  by  young  larva. 

Tig.  4.— Pale  yellowish  larva,  with  boll  gnawed 

and  eaten  into. 
Fio.  5. — Full  grown  larva,  normal  colon. 
Fio.  6. — Chrysalis  in  earthen  oelL 
Fio.  7. — Moth  with  ochreoas  tint. 
Fig.  8. — Moth  with  olivaceons  tint. 
Fio.  9. — Moth  at  rest,  showing  how  wings  remain 

partly  open. 

Explanation  to  Plate  n. 

Letieania  unipuneta. 
(From  Report  4,  U.  S.  E.  C.) 

Fio.  1.— Glistening  seoretion  which  often  shows 

where  eggs  are  laid  between  fold  of 

green  leaf. 
Fio.  2.— Yoong  larva. 
Figs.  n.  4, 5.— Full-grown  larve,ventral.dor8al, and 

lateral  views. 
Fig.  6.— Larva,  showing  Tachina  eggs  near  head. 
Fig.  7  —Pupa. 

Fio.  8. — Moth  with  wings  expanded. 
Fio.  9. — Moth  showing  uormal  position  of  wings 

when  closed,  back  view. 
Fig.  10. — Pale  specimen  of  moth  from  side. 

Explanation  to  Platk  IIL 

Pyrethrutn  roneum. 

(Original.) 
Showing  variHtiou  in  leaf  and  in  color  of 
flower,  as  grown  by  C.  V.  Riley. 

Explanation  to  Plate  IV. 

Pyrethrum  eineraria^olxum. 

(Original.) 
Showing  variation  in  leaf,  as  grown  by 
C.  V.  Riley. 

Explanation  to  Plate  V. 

S<;ale  insects  on  orange. 
(From  Comfttock's  Report  for  1880.) 

Fio.  l.—Mytila*pi»  eitricola  ( Pack.) :  1,  scales  on 
orange,  natural  size ;  la,  scale  of  female, 
dorsal  view;  16,  scale  of  female  with 
ventral  scale  and  eggs;  Ic,  scale  of  male 
— enlarged. 

WlQ.  2.—Mytil(upu  Oloverii  (Pack.):  2,  scales  on 
orange,  natural  size;  2a,  scale  of  female, 


dorsal  view ;  2b,  sc^le  of  male ;  2e,  scale 
of  female  with  ventral  scale  and  eggs 
—-enlarged. 
Fio.  Z.—ParUUoria  Pergaridii  Comst :  3a,  scale  of 
female;  8&,  scale  of  male— enlarged. 


Explanation  to  Plate  YL 


Fio.  1. 
Fio.  2. 


Leueania  unipunetti,    fiill-grown  larva. 

(After  Riley.) 
Leueania  unipuneta^  genitalia  of  male 
moth :  Af  end  of  body,  dennded  of  hairs, 
showing  the  npper  clasps  protruding, 
and  the  natural  position  of  the  hidden 
organs  by  dotted  lines ;  .9,  the  organs 
extruded— enlarged.    (After  Riley.) 

Fio.  8. — Leueania  unipuneta^  ovipositor  of  female 
moth :  a,  end  of  abdomen  denuded  and 
showing  oviposiW  at  rest ;  b,  same  with 
ovipositor  ftUly  extended;  e,  f,  retractile 
subjoints;  A,  eggs— enlvged ;  y,  eggs, 
natural  sise.    (After  Riley.) 

Tig.  i.—Li9»orh&ptrui  timplex  (Say):  a,  larva, 
side  view ;  b,  under  side  of  head,  show- 
ing mouth-parts,  the  mandibles  omitted 
so  as  to  show  more  clearly  the  position 
of  the  parts  in  relation  to  the  face;  e, 
labrum  and  antenna;  d,  beetle,  dorsal 
view ;  0,  do.,  outline,  side  view— en- 
larged.   (Original.) 

FlO.  5.— CAolepta  trachypygut  Burm.:  a,  beetle;  b, 
larva,  natural  size ;  e,  head-parts  from 
beneath,  enlarged ;  d,  mandibles ;  e,  au- 
tennsB ;  /,  maxillae,  with  their  palpi ;  g^ 
labium,  with  its  palpi.     (Original.) 

Explanation  to  Plate  VII. 

Fio.  1. — Chile  oryzcBeUuM  n.  sp.:  a,  larva,  side  view, 
in  split  stem ;  6,  do.,  back  view ;  e,  pupa ; 
d,  female  moth — natural  size;  «,  tip  of 
pupa  from  beneath ;  /,  head  of  do.  from 
side — ealarged.     (Original.) 

Fio.  2.Shodobcenu»  IZ-punetatuM  ( 111.) :  a,  beetle, 
dorsal  view,  showing  markings ;  b,  do., 
outline  side  view— enlarged.  (After 
Riley.) 

Fio.  Z.—PempeUa lignoteUaZeW.-.  a,  stalk,  showing 
work  of  larva;  5, larva;  o,  pupa;  d,  a, 
moth  with  wings  expanded  and  at  rest 
—natural  size;  e,  middle  Joint  of  larva, 
dorsal  view ;  /,  do.,  side  view;  g,  h^  wing.<) 
of  moth  showing  variation;  i,  head  of 
male  with  mouth-parts  dennded;  j, 
maxillary  palpus,  male ;  i,  do.,  female  ; 
{,  labial  pnlpns,  female  ;  tn,  base  of  an- 
tenna, male,  dotted  lines  indicating  out- 
line of  scales — enlarged.    (Original.) 


(I) 
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Pio.  4. — Laphygma  fmgiperda  (Sm.  &  Abb.):  a,      Fio.  B.—l90toma  tritiei  RUey:    a,  larv»i  Tentrs 


larva,  nHtural  size;  b,  head  from  front; 
c  a  middle  joint  from  above;  d,do. 
from  Bide— enlarged.  (After  Riley.) 
Fig.  5.—Laphygmafrugiperda:  a,  moth,  normal 
form ;  hf  wings  of  variety  futca;  d,  do. 
ofvarietyobflcuro— natural  size.  (After 
Riley.) 

Explanation  to  Plate  VIII. 

Fio.  l.—AnomU  erosa  Oaen. :  e,  fall-grown  larva 
at  rest;  /,  do.,  walking,  side  view;  I:, 
cocoon;  i,  papa,  side  view^  o,  moth 
wings  ezimnded ;  p,  do.,  wings  closed — 
natural  sise ;  a,  egg,  top  view ;  b,  do., 
side  view ;  e,  scolptore  of  same,  highly 
magnified;  g,  middle  Joint  of  larva,  top 
view;  A,  do.,  side  view;  {,  head  of  larva 
from  above ;  j,  anal  joint  of  same  from 
above;  m,  tip  of  papa  fh>m  above;  n, 
do.,  fh>m  side— enlarged.  (Original.) 

Flo.  2. — Sphenophonu rolnutua 'Homi  a,  larva;  5, 
pupa;  e,  beetle,  dorsal  view;  d,  do.,  ont- 
nne,  side  dew— natural  size.  (Original ) 

Explanation  to  Plate  IX. 

Spraying  mtuhine,  devised  for  the  protec- 
Hen  of  cottoTL 

(Original.) 
Fio.  1.— Mode  of  attachment  to  wagon. 
Fio.  2.— Skid  on  which  barrel  rests. 
Fig.  3.— Section  of  barrel  showing  action  of  pnmp. 
(For  detailed  explanations  see  text,  pp. 
15»-162.) 

Bztlanation  to  Plate  X. 

Fig  1.— PAytonotnia  putietatua  (Fabr.) :  b,  b,  b,  b, 
larve  feeding;  /,  cocoon ;  i,  beetle— natn 
ral  size;  a,  egg;  e,  recently  hatched  lar* 
va ;  d,  its  head  f^m  beneath ;  «,  its  jaw 
g^  meshes  of  cocoon ;  h,  papa ;  k,  beetle, 
dorsal  view ;  j,  do.,  outline,  side  view ;  {, 
its  tarsus;  m,  its  antenna— enlarged. 
(Original) 

Fig.  2. — Orambue  vulgivagellus:  a,  larva;  b,  web  of 
same;  e,  cocoon;  d,  moth,  dark  speoi* 
men ;  «,  wing  of  light  specimen ;  /,  moth 
at  rest — natural  size ;  g,  egg,  enlarged, 
natural  size  shown  at  side.   (Original.) 

Explanation  to  Plats  XL 

(Original.) 

Nola  torghieUa  n.  sp. :  a,  head  of  chicken 
com  showing  ravages  of  the  insect ;  5, 
larva,  side  view ;  e,  do.,  back  view ;  d, 
cocoon;  e,  chrysalis;  /, moth — natural 
size ;  g,  middle  joint  of  larva  firom  side ; 
A, moth;  t,  labial  palpus ;  j,  maxillary 
palpus ;  k,  basal  joint  of  antenna  in  cf ; 
{,  venation  of  frout  wings ;  m,  do.,  hind 
wings— enlarged. 

Explanation  to  Plate  XII. 

.  1. — Heliothis  armigera:  Larva  feeding  in  to- 
mato.   (After  Riley.) 
?      '^era/omia  ^Ofireni  Or. :  o,  larva;  6,  moth, 
t)ale  or  nurmnl  form;  o,  front  wing  of 
.i«i-v  iraT'ioty — iiaturHl  size.    (Original.) 


view ;  5,  do.,  lateral  view ;  e,  antenna ;  d, 
mandibles;  «,  anal  end,  ventrally;  /, 
im^o ;  £r,  K  Aront  and  hind  wings  of  ex- 
ceptional individi|als ;  i,  aborted  wing 
in  the  normal  flies— all  relatively  en- 
enlarged.    (Original) 

Explanation  to  Plate  XIIL 

(Original.) 

Sphinx  eatalpoB  Boisd. :  a,  egg-maas ;  6, 
newly-hatched  larvae;  e,  a  larva  one- 
third  grown ;  d,  dorsal  view  of  one  of 
its  joints ;  ^  /,  /T,  diflferently  marked 
larv» ;  £r,  dorsal  view  of  one  of  the  joi  nta 
of/;  i,  do.  of  A,-  j,  pupa;  k,  moth — 
natural  size;  2,  egg  enlarged. 

Explanation  to  Plate  XIY. 

Trypeta  pomonetta  Walsh. 
(Original.) 

Fig.  1. — ^Larva;  la,  lateral  view  of  head  of  larva  ; 

lb,   cephalic  aspect  of  the  same;    Ic, 

right  caudal  spiracle. 
Fig.  2. — ^Puparium. 
Fig.  8.— Adult. 

Explanation  to  Plate  XV. 

DrosophUa  ampelophila  Loew. 

(Original.) 
FIG.  1.— Adult. 

Fig.  2.— Ventral  aspect  of  paparium. 
Fig.  3. — Lateral  aspect  of  puparinm. 
Fig.  4. — Tarsus  of  prothoracic  leg  of  adult  male; 

4a,  tarsal  appendage. 
Fig.  6. — Cephalic  spiracle. 
Fig.  6. — Lateral  aspect  ox  cephalic  end  of  larva. 
Fio.  7.— Egg. 
Fig.  8.— Larva. 

Explanation  to  Plate  XVI. 

Dratophila  amcena  Lobw. 

(Original) 

Fig.  1.— Larva;  la,  head  of  same;  \b,  cephalic 
spiracle  of  same ;  Ic,  camlal  spiracle  of 
same. 

Fig.  2.— Puparinm. 

Fig.  3.— Adult. 

Explanation  to  Plate  XVIL 

Sciara  oeeliarie  O.  S. 

(Original.) 

Fig.  1. — ^Leaf  of  Acer  rubrum,  with  gaUs. 

Fig.  2. — Adult,  male ;  2a,  tibial  spurs  and  brashes 

of  the  same ;  2b,  claspers  of  the  same. 
Fig.  3. — Larva ;  3a,  head  of  larva :  3b,  c^iudal  end 

of  larva. 
Fig.  4. — Cocoon  and  pupa  skin. 

Explanation  to  Plate  XVm. 

Coccinellidm. 

(Original.) 

Figs,  l,  2, 3.— Larva,  pupa,  and  adult  of  OyeUmeda 

abdomxnalu. 
Fig.  4, 5.— Pu  pa  and  adult  of  Oyeloneda  eanguUiea 


(2) 
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Floa.  7, 8, 9.~Larr%  papa,  adnltof  OkOocaruicaeti. 
Tto%,  10. 11, 12.— L«rr%  pnpft,  adult  of  Sippodamia 

Flo.  18.~Ooee<iMaa  S^notatai  Tar.  cdf^fomioa. 
Fio.  14. — Ilippodaimia  wmMtgrnkt. 

XXPLAHATIOH  TO  PLATB  XIX. 

Flo.  1. — OarUria  m^ritfona  n.  sp.:  1,  twig  with 
niAKsesof  Iao,  eaoh  containing  an  inaeot } 
la,  young  female ;  15,  lo,  two  vftwa  <tf 
apine  of  female;  Id,  adnlt  female;  U, 
end  of  lac  tube,  with  periforated  plate; 
If,  anal  tnbercle ;  \g,  epirade ;  lA,  anal 
ring.    (Original.) 

FXa  2. — CarUria  laeca  (Kerr) :  2,  mass  of  lac  from 
twig,  natural  size;  2a,  same  enlarged, 
with  insects ;  2b,  lac  tube,  with  perfo- 
rated plate  at  extremity  and  spiracle  at 
base ;  2e,  spine  and  tnberole  which  bears 
it;  2d,  fleshy  appendages  of  anal  end  of 


body;2#,  analtoberde;  ViPtttofanat 
ring ;  ^t  part  of  fringe  abont  analrlng. 
(OriginaL) 

BXPLAHATION  TO  PULTl  XX. 

Fio.  1,— -Oartofia  lorrvcsn.  sp. :  1,  twig  with  maossa 
of  lac,natnialsixe;  lo,  sinj^e  speoimeai 
of  fSsmale,  with  the  greater  part  of  the 
.  lac  dissolved  away ;  lb,  sac  of  male;  1«, 
gronp  of  spinnerets  of  female;  Id,  anal 
^  toberole ;  \e,  spine ;  yf,  part  of  fringe  of 
anal  tabercle ;  \g,  lac  tnbe,  with  perfo- 
rated plate ;  lA,  spirade.    (OriginaL) 

Fio.  2.— CeroeoeoM  q^itrcut  n.  sp. :  2,  twig  <tf  oak, 
with  insects,  natural  sixe ;  2a,  sac  of  aoolt 
female ;  25,  sac  of  young  female;  2e,  por* 
tion  of  skin  of  female,  with  double  pores , 
spines,  and  madreporlform  plates;  2d, 
sac  of  male;  2«,  caudnl  end  of  female t 
the  anal  ring  and  hairA  show  in  optical 
section.    (Original.) 


ADDENDA. 

Page  137. — Since  the  matter  on  this  page  was  in  type,  Lord  Walsinghamhas,  at  our  request,  examined 
the  type  of  IHphryx  proUUeUa  Grote  in  the  British  Museum  in  comparison  with  OhUo  orytoeMut.  The 
result  frilly  Justifies  our  remarks,  and  the  two  insects  are  specifically  identical.  The  type  of  Diphryx 
is  a  female  writh  the  labial  palpi  broken  ofl^  and  only  the  maxillary  palpi  remaining ;  so  that  the  genua 
rests  on  no  foundation  hn  nature,  and  its  author  mistook  the  maxillary  for  labial  palpL 

Page  181. — The  Cryptus  mentioned  as  parasitic  on  Crambut  vulgivageUtu  has  been  kindly  determined 
by  lir.  S.  T.  Cresson  as  O.  mundut  Proyancher.  The  specimens  we  have  reared  show  no  other  diflbr. 
snoes  fttmi  the  type  (a  male  of  which  we  have  received  from  M.  Provancher)  than  that  the  yellow 
Barlrings  about  the  head  are  reddish — a  difiereuce  iuduced,  perhaps,  by  the  cyanide  of  potassium  with 
which  they  were  killed. 
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refrained  from  patenting  his  ^'bamboo  extension.''  It  may,  therefore, 
be  attached  to  any  other  force-pump,  and  furnished  with  any  otiier 
spray-tip  than  those  mentioned  above,  if  it  is  found  desirable  to  do  so. 

LAO  DTSEOTS. 

It  is  now  more  than  one  hundred  years  sinoe  Oarteria  laeoay  the  insect 
which  produces  the  lac  of  commerce,  was  first  described.*  Since  that 
time  many  articles  have  been  written  respecting  it.  Owing  to  the  im- 
portance in  the  industrial  arts  of  shellac  and  the  lac  dyes,  Qie  origin  of 
these  substances  is  discussed  in  nearly  all  of  the  larger  cyclopedias ;  and 
the  list  of  the  memoirs  on  this  subject  in  the  scienMo  journals  is  a  long 
one.  Notwithstanding  this,«an  examination  which  I  have  made  of  the 
matter  convinces  me  l^at  the  subject  is  not  yet  well  understood. 

I  was  led  to  study  this  insect  by  the  fact  that  I  have  met  with  two 
other  species  of  Lac  insects  which  are  as  yet  undescribed.  The  result 
of  this  study  shows  that  although  the  two  new  Lac  insects  are  Ameri- 
can they  are  congeneric  with  the  Asiatic  species. 

The  opportunity  of  comparing  three  species  of  this  important  genus 
has  enabled  me  to  make  some  interesting  observations,  but  owing  to 
lack  of  time  I  can  now  give  only  a  general  statement  of  the  results  of 
my  studies.  I  am  led  to  make  this  statement  now,  as  the  knowledge  of 
the  fact  that  true  Lac  insects  occur  in  this  country  may  prove  of  eco- 
nomic importance. 

The  genus  Oarteria  was  established  by  Signorett  for  the  Lac  insect 
of  commerce.  The  two  undescribed  Lac  insects  agree  with  this  one  in 
the  following  characters : 

Genus  Oarteria  Signoreti 

Body  of  the  adult  female  sac-like  in  form,  with  no  legs,  and  imbedded 

in  a  mass  of  the  substance  known  as  lac.    The  caudal  end  of  the  body 

is  famished  with  three  prominent  tubercles;  one,  the  largest,  consists 

of  the  caudal  segment  of  the  body  and  is  terminated  by  the  anal  ring ; 

eacli  of  the  others  bears  at  its  distal  extremity  a  perforated  plate,  pre- 

Bumably  the  organ  through  which  the  lac  is  excreted;  near  the  base  of 

each  of  the  lac  tubes  is  a  large  spiracle.    In  the  triangular  space  inclosed 

by  the  three  tubercles  described  is  a  fourth  tubercle  which  bears  a  very 

prominent  spine-like  organ.    The  anal  ring  consists  of  several  plates, 

^hich  are  i>erforated  by  many  openings ;  the  anal  ring  bears  ten  hairs, 

^(1  is  at  least  x)artially  surrounded  by  a  series  of  toothed  plates  ana 

8pine«. 

Carteeia  lacoa  (Kerr).    Plate  XIX,  Fig.  2,  2g. 

Coccus  lucca  Kerr.  Phil.  Trana.,  1781,  374. 
Coccwficus  Fabr.  Mantissa,  1787,  II,  319. 
Carteria  Jacca  (Kerr)  Signoret.    Essai,  1874, 101. 

Prom  a  quantity  of  commercial  stick-lac  purchased  in  New  York  I  ob- 
^ed  specimens  of  an  insect  which  I  have  no  doubt  is  the  Coccus {Oa/r- 
^)  laccn  of  authors.  From  these  specimens  the  following  description 
'^d  accompanying  figures  were  drawn. 

The  best  specimens  of  this  lac  is  in  the  form  of  an  incrustation  from 
^^fourth  inch  to  three-eighths  inch  in  thickness  upon  small  twigs 

*  James  Kerr,  Philosophical  Transactions,  1781,  384. 
t  Essai,  1874,  p.  101. 
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(Plate  XIX,  Fig,  2).  This  incrustation  is  filled  with  elongated  cells. 
The  longer  axTs  of  each  cell  is  at  right  angles  to  the  twig,  and  in  each 
case  tlie  end  of  tiie  cell  next  the  twig  is  small,  while  the  outer  end  is 
considerably  enlarged.  In  well-preserved  specimens  three  tubular  open- 
ings may  be  seen  extending  from  the  outer  end  of  each  cell  through  the 
incrustation  to  the  open  air,  and  in  each  cell  may  be  found  the  shriveled 
remains  of  an  insect,  which,  when  alive,  evidently  nearly  filled  the  cell 
cell  and  determined  its  form. 

By  soaking  the  iusect-s  in  water  they  may  be  made  to  swell  out,  and 
thus  the  natural  form  of  the  body  be  ascertained.  This  is  represented 
at  Fig.  2a.  The  cephalic  end  is  small,  and,  in  addition  to  mouth  parts  of 
the  form  characteristic  of  the  Ooccidaa,  is  furnished  with  a  pair  of  fleshy 
appendages.  Fig.  2d.  The  body  enlarges  gradually  toward  the  caudal 
end.  Tlus  end  is  of  the  peculiar  form  described  above  m  the  character- 
ization of  the  genus.  In  a  word,  the  shape  of  the  body  is  that  of  a  jug 
with  three  necks  and  a  pointed  bottom,  the  cephalic  end  forming  the 
bottom.  Each  of  the  neck-like  prolongations  of  this  jug-shaped  body 
fits  into  one  of  the  three  tubular  openings  of  the  cell.  One  of  these 
openings  is  larger  than  the  others ;  this  is  the  one  occupied  by  the  anal 
tubercle. 

The  anal  tubercle  consists  of  the  whole  of  the  last  segment  of  the  body, 
and  a  part  of  the  penultimate  segment.  Fig.  2e.  The  anal  ring  bears 
ten  hairs  and  consists  of  several  plates.  Fig.  2/.  The  hairs  of  the  anal 
ring  are  spine-like.  Each  is  curved  outward  near  the  middle  of  it« 
length,  and  each  one  is  hollow  and  situated  over  a  large  opening  in  the 
plate  which  bears  it.  There  are  also  many  smaller  openings  distributed 
evenly  over  the  surface  of  the  plates. 

There  is  a  fringe  of  notched  plates  and  spines  on  that  side  of  the  seg- 
ment which  is  toward  the  lac  tubes.  Figs.  2e  and  2g.  I  have  been  un- 
able to  trace  any  tracj^eje  extending  to  the  numerous  openings  with 
which  the  lac  tubes  are  furnished ;  but  the  distal  extremity  of  each 
tubercle  contains  many  tubular  glands,  which  in  some  instances  I  have 
traced  to  these  openings.  The  structure  of  these  organs  is  represented 
at  Fig.  2b. 

There  are  four  spiracles,  a  large  one  at  the  base  of  each  of  the  lao 
tubercles,  and  a  pair  of  smaller  ones  near  the  head-end  of  the  body. 
Evidently  the  air  must  have  free  access  to  the  cell,  else  these  spiracles 
would  be  of  little  use.  The  air  probably  enters  through  the  opening 
made  by  the  caudal  segment.  In  all  the  specimens  which  I  have  exam- 
ined, in  which  the  insect  was  unbroken,-  the  lac  tubes  were  within  the 
corresponding  tubular  openings  of  the  cell,  but  in  no  instance  have  I 
found  the  anal  tubercle  in  the  third  opening.  In  each  case  it  had  been 
withdrawn  into  the  cell,  and  occupied  a  position  just  below  the  anal 
opening,  Fig.  2a,  This  withdrawal  may  be  due  to  the  shrinking  of  the 
body  after  death;  but  the  fact  that  it  is  always  the  anal  tubercle  thjit 
is  withdrawn,  and  not  either  of  the  others,  indicates  that  during  life 
this  tubercle  cannot  be  permanently  fixed  in  its  opening.  The  with- 
drawal of  the  anal  tubercle  at  intervals  would  admit  the  air  to  the  oeU, 
and  thus  provide  for  respiration.  The  peculiar  bending  of  the  hairs  of 
he  anal  ring  is  such  as  would  facilitate  the  pushing  of  the  anal  tubercle 
nto  the  opening  after  it  had  been  withdrawn. 

I  have  been  unable  to  ascertain  the  function  of  the  large  spine.  As 
heso  insects  are  viviparous  the  spine  cannot  be  an  o\npositor.  The 
^^ly  author  who  I  find  makes  mention  of  it  is  Gernet,*  who  simply 

^iriifires  ueber  Cooctu  lacoa  und  dessen  Parasiten,  Moshau,  1863, 


REPORT  OP  THE  ENTOMOLOGIST.  211 

states  that  there  exists  midway  between  the  three  tnbercles  a  smalL 
thickened  8x>ine,  which  api>ears  to  be  nothing  else  than  an  enlarged 
bristle  of  the  last^  or  next  to  the  last,  segment  of  the  abdomen.  He  alflo 
states  that  sometimes  there  are  two  of  these  spines,  and  figures  a  female 
with  two.    This  is  undoubtedly  an  error. 

The  ftillest  account  which  has  been  published  respecting  this  insect 
is  that  of  H.  J.  Carter,*  in  whose  honor  the  genus  was  named.  tSr, 
Cartei^s  memoir  is  a  very  important  one,  but  he  has  fell  into  some 
errors.  From  his  account  it  is  evident  that  the  insect,  like  many  others 
of  the  Coccidae,  excretes  considerable  masses  of  apparently  wooly  mat- 
ter. This  matter  is  probably  excreted  by  spinnerets  upon  each  of  the 
three  caudal  tubercles,  and  projects  from  each  of  the  three  openings  in 
the  cell.  The  remains  of  these  threads  of  excretion  may  sometimes  be 
seen  in  the  sticklac  as  it  reaches  us,  but  the  greater  part  of  them  are 
brushed  or  blown  away.  Carter  believed  these  threads  to  be  external 
trachese,  and  he  figured  internal  traehesa  communicating  with  them.  He 
even  repi-esent^  "  tufts  of  tracheae  ^  projecting  from  the  anus.  He  ap- 
-pesTB  to  have  overlooked  entirely  the  true  spiracles,  and  believed  tile 
paired  tubercles  to  be  simply  for  respiration.  No  mention  is  made  of 
the  spine,  and  in  the  description  of  the  male  the  caudal  threads  of  ex« 
cretion  are  spoken  of  as  trachese. 

Cabteria  liARRE^,  u.  sp.    (Plate  XX,  Figs.  1-lA.) 

The  Creosote  plant  {Larrea  mexicana)  is  a  shrub  growing,  from  4  to  6 
feet  high,  ver>'  abundantly  in  certain  regions  in  the  southwestern  per* 
tion  of  the  United  States  and  in  Mexico.    It  is  said  to  form — 

a  dense  and  almoet  impassable  scmb,  particnlarly  on  the  borders  of  the  Colorado 
desert,  where  its  luxuriant  growth  puts  a  stop  to  the  drifting  sand.  It  is  a  sure  sign 
of  a  sterile  soil,  for  wherever  it  flourishes  little  else  can  be  found,  and  althongh  it 
cives  the  scenery  a  beautiful,  verdant  apjiearance,  its  strong,  creosote-like  odor  ren- 
oers  it  so  repulsive  that  no  animal  will  touch  it.  Moreover,  as  it  can  scarcely  be  made 
to  bom,  it  18  useless  even  for  the  purpose  of  fuel.  The  resinous  matter  to  which  the 
odor  ia  due  abounds  in  all  parts  of  the  plant.  The  Pimos  Indians  collect  and  ferm  it 
into  balls,  which  they  kick  before  them  as  they  journey  from  one  point  to  the  other  of 
their  trail,  t 

This  extract  gives,  in  a  few  words,  what  was  until  recently  the  ac- 
cepted belief  respecting  American  lac.  But  in  April,  1880,  Mr.  J.  M, 
Stillman  presented  to  the  California  Academy  of  Sciences  J  a  very  able 
and  imi)ortant  paper  on  this  subject,  in  which  he  showed  that  the 
so-called  resinous  exudation  of  the  creosote  plant  was  apparently  identi- 
cal with  the  gum-lac  from  India.  Mr.  Stillman  also  gave  very  cogent 
chemical  and  physical  reasons  for  believing  that  in  each  case  the  lac  is 
excreted  by  the  insects  found  in  it  instead  of  being  simply  an  exuda- 
tion of  the  plant  caused  by  the  punctures  of  these  insects,  as  is  stated 
in  nearly  all  of  the  writings  on  the  subject.  The  presence  of  the  lai*ge 
and  complicated  excreting  organs,  which  I  have  termed  lac  tubes  in 
each  of  the  si)ecics  described  in  this  paper,  confirms  this  conclusiou. 

A  study  of  the  insect  which  produces  the  American  lac  shows  that  it 
is  specifically  distinct  from  Carteria  lacca,  I  therefore  propose  the  name 
C7.  larrew  for  it.  In  all  the  specimens  which  I  have  seen,  the  incrusta- 
tion of  lac  is  not  as  thick  as  that  produced  by  C,  lacca^  being  rarely 
more  than  one-eighth  of  an  inch  in  thickness.    And  the  masses  excreted 

*Anual8  and  Magazine  of  Natural  History,  1861,  p.p  l-l^n 
tA.  Smith,  in  the  Treasury  of  Botany. 
tSee  American  Naturalist,  Vol.  XIV,  p.  782. 
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by  the  different  individuals  are  not  crowded  together  so  compactly  ^ 
in  the  Indian  si>ecies,  but  preserve  a  more  or  less  globular  fonn.  (See 
Plate  XX,  Fig.  1.)  In  the  case  of  isolated  masses  there  is  a  tendency 
to  a  six-lobed  condition . 

This  species  is  the  smallest  of  the  three  known  Lac  insects,  the  adult 
female  being  but  little  more  than  2™°*  (.08  inch)  in  diameter.  The  body 
is  nearly  globular  in  outline,  with,  however,  prominent  lac  tubes  and 
anal  tubercle.  The  caudal  spiracles  are  also  prominent.  Fig.  la  rep- 
resents an  individual  firom  which  the  greater  part  of  the  lac  has  been 
dissolved.  A  specimen  treated  in  this  way  served  to  show  the  general 
form  of  the  body.  The  structure  of  the  different  organs  was  studied 
upon  specimens  which  had  been  boiled  in  caustic  potash,  and  from 
which  in  this  way  all  the  excretion  had  been  removed.  Fig.  Id  repre- 
sents the  anal  tubercle  with  the  anal  ring  and  fringe.  Fig.  1/  shows 
a  part  of  the  fringe  enlarged.  One  of  the  lac  tubes  with  its  perfor- 
ated plate  is  represented  at  Fig.  1^,  the  corresponding  spiracle  at  Fig. 
1^,  and  the  spine  at  Fig  le.  Scattered  over  the  surface  of  the  body  are 
groups  of  organs  which  appear  like  the  compound  spinnerets  of  the 
Diaspiuse.  One  of  these  groups  is  represented  at  Fig.  Ic.  The  male  of 
this  species  was  found,  but  in  too  mutilated  condition  for  detailed  de- 
scription. A  shrivellea  balsam-mounted  specimen  showed  the  body, 
including  the  style,  to  be  1°^  (^  inch)  in  length.  The  length  of  the 
style  is  two-sevenths  of  the  whole  length  of  the  body.  On  each  side  of 
the  style  there  is  a  pair  of  hairs  which  resemble  those  of  Ehizococcus 
araucarioB.  (See  Agricultural  Report,  1880,  Plate  X,  Fig.  16.)  The  an- 
tennsB  and  wmgs  are  normal.  The  sac  of  the  male  is  egg-shaped.  Only 
empty  ones  were  observed,  each  of  which  had  an  opening  at  one  end 
from  which  the  male  doubtless  emerged  (Fig.  Id).  The  sac  is  about 
1.5™™  (.06  inch)  in  length.    They  occur  in  masses. 

Oarteria  mexicana,  n.  sp.    (Plate  XIX,  Figs.  1-1^. 

On  looking  over  the  collection  of  coccids  in  the  Museum  of  Compara- 
tive Zoology,  which  Dr.  Hagen  kindly  placed  at  my  disposal,  I  found  a 
twig  of  Munosa  from  Tampico,  Mex.,  which  bore  a  number  of  globular 
or  more  or  less  stellate  masses  of  what  proved  on  further  examination 
to  be  lac.  Each  of  these  masses  contained  an  insect.  This  insect 
proves  to  belong  to  the  same  genus  as  the  two  Lac  insects  already  de- 
scribed, but  is  specifically  distinct  from  either. 

As  the  specimen  which  I  have  is  a  very  small  twig,  which  bore  only 
about  fifteen  insects^  it  may  not  represent  well  the  usual  appearance  of 
this  lac.  On  this  twig  the  lumps  of  lac  excreted  by  the  indi\'idual  insecits 
occur  singly  or  are  but  slightly  massed.  Each  lump  is  sixlobed  at  its 
bjise;  this  is  more  marked  in  the  case  of  the  immature  specimens  than 
with  the  adidts  (Plate  XIX,  Fig.  1).  This  stellate  form  of  the  lump  of  lac 
is  due  to  a  similar  form  of  the  body  of  the  insect  which  excretes  it.  Fig. 
la  represents  an  immature  female  seen  from  above,  which  is  approxi- 
mately from  tlie  caudal  end.  The  natural  attitude  of  the  insect  is,  like 
that  of  the  other  Lac  insects,  with  its  cephalic  end  next  to  the  plant  and 
^he  caudal  end  farthest  from  it.  The  specimen  from  which  the  figure 
vas  drawn  had  been  boiled  in  caustic  potash,  and  thus  rendered  trans- 
>arent.  The  mouth-parts  and  antenna*  are  represonte<l  a«  showing 
through  the  body ;  the  other  organs  figured  are  on  the  caudo-dorsal 
surface  of  the  body.  The  anal  tubercle  and  the  spine  are  well  devel- 
oped. The  perforated  plates,  the  openings  of  the  lac  glands,  are  also 
veil  developed,  but  are  sessile.  This  is  the  most  obvious  difference 
jetween  this  stage  and  the  adult.    Closely  associated  with  each  perfo- 
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rated  plate  is  a  large  spiracle ;  these  being  on  the  sides  of  the  body  are 
shown  only  in  profile. 

The  form  of  the  body  of  an  adult  female  is  represented  at  Pig.  Id, 
In  this  stage  the  lac  tubes  are  well  developed,  as  shown  in  the  figure. 
The  extremity  of  a  single  lac  tube,  with  its  perforated  plate,  is  repre- 
sented at  Fig.  le.  Four  spiracles  are  present,  one  on  each  side  of  the 
body  lat^rad  of  the  anal  tubercle,  and  a  pair  noar  the  mouth- parts  (Fig. 
I  d).  One  of  the  caudal  spiracles  is  represented  at  Fig.  1^.  As  in  the 
other  species  of  this  genus,  the  opening  of  the  spiracle  is  surrounded  in 
each  case  with  a  number  of  spiniierets.  The  anal  ring  (Fig.  Ih)  con- 
sists of  four  plates,  two  of  which  b^ar  three  spines  each,  and  two  two 
spines  each.  Surrounding  the  anal  ring  is  a  pair  of  chitinous  pieces 
forming  a  ring.  This  second  ring  I  have  observed  in  many  genera  of 
this  family,  and  I  believe  the  number  and  shape  of  the  plates  of  which 
it  is  composed  will  be  found  to  afford  generic  characters.  These  two 
rings  are  partially  surrounded  by  a  fringe  of  plates  and  teeth  (Fig  1/). 

A  NEW  WAX  INSECT. 

In  the  old  collection  of  the  Department  of  Agriculture  I  found  several 
twigs  of  oak  beaiing  large  masses  of  bright,  yellow,  and  nearly  spheri- 
cal, sac-like  bodies  which  appear  to  be  largdy  composed  of  wax.  Each 
of  the  sac-like  bodies  contained  the  shriveled  remains  of  an  insect 
which  evidently  excreted  it,  and  which  proves  to  belong  to  an  unde- 
scribed  genus  of  the  Coccince.  The  twigs  of  oak  belong  to  two  species, 
native  of  Arizona,  Quercus  oblongifolia  and  Qtiercm  unduluta,  variety 
Wrightii.  I  have  also  specimens  of  the  same  insect  from  the  Museum 
of  Comparative  Zoology  infesting  what  is  probably  Qtiercm  agrifolia^ 
and  which  were  collected  in  California  by  Osten  Sacken. 

Judging  from  the  specimens  before  me,  this  insect  occurs  in  suffi- 
ciently great  numbers  to  be  of  economic  importance  if  the  excretion 
can  be  utilized  as  is  the  excretion  of  an  allied  insect  which  produces  the 
true  white  wax  of  commerce.  The  matter  is  now  being  investigated  by 
the  cliemist  of  the  Cornell  University  Experiment  Station,  and  will 
probably  be  discussed  in  the  "next  report  of  that  institution. 

I  submit  the  following  characterization  of  the  genus  to  which  this 
insect  belongs : 

Cebococous,  new  genus. 

Adtflt  female  apodus ;  body  covered  with  a  layer  of  waxy  excretion, 
which  forms  a  continuous  sheet,  not  composed  of  a  number  of  plates 
more  or  less  closely  united,  as  in  Ceroplastes.  The  excretion  forms  a 
complete  sac  about  the  body  of  the  insect.  At  the  caudal  end  of  this 
sac  there  is  an  opening;  and  on  the  dorsal  part  near  the  center  the 
larval  skin  is  imbedded  but  plainly  visible.  The  adult  female  is  pro- 
vided with  spinnerets  of  two  kinds,  which  maybe  designated  as  double 
pores,  and  simple  pores,  respectively.  Anal  segment  with  the  two 
caudal  lobes  characteristic  of  the  Coccinae ;  anal  ring  with  eight  spines; 
anal  plate  of  a  single  piece,  and  situated  dorso-caudad  of  anal  ring. 
Mentum  of  two  segments.  ^ 

Cebococcus  quekcus,  n.  sp.    (Plate  XX,  Figs.  2-2e.) 

Sac  of  female, — The  sac  in  which  the  body  is  inclosed  is  bright  yellow 
in  color,  elliptical  in  outline,  very  convex  above.  The  lateral  margin 
bears  a  row  of  tubercles  which  evidently  correspond  to  the  segments  of 
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the  body.    Length  6"^  (.24  inch),  width  5»"  (.2  inch).    Usually  these 
sacs  are  more  or  less  massed  around  the  twig.    (Plate  XX,  Fig.  2.) 

The  form  of  the  sac  of  the  immature  female  is  represented  by  Fig.  2&. 
The  larval  skin  occupies  the  center  of  the  dorsal  sur£a>oe,  and  the  ex- 
cretion forms  a  thick  ring  around  this  skin. 

Female. — ^The  body  of  the  female  is  elliptical  in  outline,  with  neither 
legs  nor  antennse.  The  caudal  end  of  the  body  is  terminated  by  two 
prominent  lobes  (Fig.  2«),  each  o|  which  bears  a  long  terminal  bristle 
and  several  shorter  ones.  The  an^  ring  is  situated  in  a  deep  depres- 
sion, from  which  the  spines  of  the  ring  hardly  project.  This  is  repre- 
sented in  optical  section  in  Fig.  %e.  Dorso-caudad  of  the  anal  ring, 
near  the  opening  of  th«  depression  in  which  this  ring  is  situated,  is  the 
anal  plate.  The  edge  of  it  is  represented  as  a  line  extending  from  the 
base  of  one  lobe  to  tlie  other  in  Fig.  2e.  Scattered  over  the  surface  of 
the  body  are  a  large  number  of  paired  pores.  These  aare  represented  in 
Figs.  2e  and  2o.  A  few  single  pores  occur  also.  Kear  the  caudal  end 
of  the  body  there  are  several  round  bodies,  which  I  have  termed  the 
madreporiform  bodies  (Fig.  2c). 

Sac  of  male, — ^The  sac  of  the  male  is  oval,  with  an  opening  at  one  end 
from  whidi  the  male  emerged  (Fig.  2d).    The  male  was  not  observed. 

NOTE  OK  THE  STRUOTUEB  OF  MEALY  BUGS. 

In  lkid;ylop%u9j  and  presumably  in  other  genera  of  the  GocdnflB,  the 
<^enzng  of  the  oviduct  is  distinct  from'  that  of  tlie  posterior  end  of  the 
alimentary  cai&al,  being  on  the  ventral  side  between  the  siztibi  and  seventh 
abdominal  segments.  I  have  watched  a  female  during  the  act  of  oviposit- 
ing, so  there  is  no  doubt  respecting  this  matter.  Oonsequentiiy  the  ex- 
pression ano-genitai  ring^  which  has  been  applied  by  autdiors  to  the  ring 
of  hairs  and  spinnerets  at  the  caudal  end  of  the  body,  is  not  correct. 
The  term  anal  ring  is  the  appropriate  one. 

We  have  also  observed  in  IMctylapius  a  pair  of  openings  on  the  dorsal 
side  of  the  sixth  abdominal  segment,  which  are  evidently  homologous 
with  the  honey  tubes  of  the  AphididsB.  A  female  mealy-bug  was  gently 
rubbed  near  the  caudal  end  of  the  body,  when  suddenly  there  appeared 
two  drops  of  a  <dear  fluid,  resembling  in  appearance  tiiie  honey-dew  of 
plant-lice.  This  experiment  was  repeated  many  times  and  with  many 
specimens.  Mr.  Pergande  assures  me  that  he  has  observed  a  similar 
excretion  from  a  pair  of  openings  on  the  cephalic  margin  of  the  first 
thoracic  segment  also. 
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Sm:  I  have  the  honor  to  submit  the  following  notes  on  matters  per- 
taining to  the  duties  and  objects  of  this  division : 

THBIPS  ON  GBAFES. 

For  several  years  the  foreign  grape  vines  under  glass  have  been  severely 
ilyured  by  thrips.  All  efforts  and  expedients  to  eradicate  them  have  been 
lat  i>artially  effective.  Dnting  the  early  part  of  the  growing  season 
the  insects  oould  be  kept  in  check,  either  by  fumigations  with  tobacco, 
vyringing  with  Water  in  which  tobacco  had  been  steeped,  or  spraying  the 
toUskge  with  a  weak  solution  of  quassia  chips ;  but  when  the  fruit  ap- 
proached maturing,  or  rather  when  it  commenced  to  color,  tliese  appli- 
cationB  had  to  be  discontinued,  so  that  the  fruit  would  not  be  rendered 
HBfit  for  use;  then  the  insects  would  increase  rapidly  and  injure  the 
Ibliage  so  that  the  fruit  became  comparatively  worthless.  Further  than 
iiils,  the  annual  destruction  of  the  foliage  before  the  growth  was  ma- 
tared  was  gradually  weakening  the  plants,  so  that  their  utter  destruction 
"was  only  a  question  of  time  unless  some  means  could  be  adopted  to 
annihflate  the  insects. 

This  means  has  been  adopted.  It  consists  simply  in  covering  the 
Hoor  of  the  house  with  tobacco-stems,  the  refuse  of  cigar  manufactories ; 
this  molching  proves  quite  effectual,  as,  since  the  application  was  made, 
no  thrips  have  been  seen,  and,  although  the  insects  had  spread  con- 
siderably before  the  tobacco-steips  were  used,  they  rapidly  disappeared 
^liter  the  application. 

It  is  i)erhaps  worthy  of  remark  that,  since  using  the  tobacco  mulch- 
ing, no  sign  of  mildew  has  been  observed  on  the  grapes.  Of  course  it 
18  Known  that  mildew  may  be  avoided  by  strict  attention  to  ventilation, 
bat  ia  the  early  part  of  the  season,  when  the  ventilators  have  to  be 
dosed  at  night  and  opened  during  the  morning,  it  is  not  always  practi- 
cable to  prevent  cold  currents  of  air  from  striking  some  portion  of  the 
foliage,  a  circumstance  which  will  induce  fungus  growths  on  the  leaves ; 
not  the  slightest  indication  of  mildew  has  been  observed  since  the 
tobacco-stems  were  sprinkled  over  the  floor. 

Letters  are  frequently  referred  to  this  Division  containing  inquiries 
regarding  the  adaptability  of  various  tropical  and  semi-tropical  plants 
for  cultivation  in  Southern  Florida  and  in  Southern  California.  Many 
rf  the  plants  about  which  information  is  sought  are  probably  too  trop- 
ical in  their  nature  to  succeed  well  in  any  part  of  the  United  States, 
bat,  when  we  take  into  consideration  the  almost  tropical  character  of 
ttte  indigenous  vegetation  of  Southern  Florida,  it  may  not  be  well  to 
pionoance  too  decidedly,  in  advance  of  practical  tests,  in  regard  to  the 

ilooeasfol  culture  of  any  tropical  product. 
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The  following  notes  on  some  of  the  plants  which  have  been  the  snb* 
je(5ts  of  special  inquiry  are  submitted  as  information  to  those  who  are 
interested  in  them^  and  also  as  they  may  be  available  fopfiatnre  reference : 

The  tamarind  tree  {Tamarindus  indica). 

This  plant  is  a  native  of  the  East  and  West  Indies,  Arabia,  and  Egypt. 
In  general  appearance  it  somewhat  resembles  the  yellow-locust  tree,  but 
the  branches  are  more  of  a  spreading  character;  its  pinnate  leaves  are 
sensitive  to  cold,  closing  up  like  the  well-known  sensitive  plant  of  the 
gardens.  It  is  sometimes  cultivated  in  warm  conservatories,  where  it 
frecjuently  produces  its  fragrant  flowers  and  occasionally  ripens  its  fruit. 

There  are  two  very  distinct  varieties  of  the  tamarind ;  the  kind  indi- 
genous in  the  East  Indies  has  larger  fruits  than  that  cultivated  in  the 
West  Indies.  The  East  India  tamarind  frmt  is  from  4  to  6  inches  in 
length,  and  consists  of  a  brown,  brittle  sheU,  containing  from  G  to  10 
seeds  enveloped  in  a  soft,  acid  pulp,  the  whole  being  held  together  by  a 
thin  membranous  covering.  They  are  darker  in  color,  and  have  a  larger 
and  sweeter  p»lp  than  the  West  Indian  variety,  and  can  be  preserved 
without  any  addition  of  sugar  or  sirup.  The  West  India  tamarind  has 
pods  from  2  to  4  inches  in  length,  containing  from  2  to  4  seeds  in  each.  The 
outer  pericarp,  or  shell,  having  been  removed,  they  are  placed  in  casks 
in  layers  with  sugar  5  when  packed,  the  interstices  are  filled  by  pouring 
boiling  sirup  into  the  cask,  which  is  closed  up  after  the  contents  have 
cooled. 

The  West  India  variety  is  considered  to  be  hardier  than  that  culti- 
vated in  the  East,  but  the  fruit  is  not  so  highly  prized.  But  none  of 
them  will  grow  in  climates  where  frosts  occur. 

The  cherimoyer  {Anona  eherimoUa). 

The  Cherimoyer  or  soft-fruited  custard  apple  is  a  medium  sized  tree, 
a  native  of  Peru,  Kew  Grenada,  and  other  parts  of  South  America.  It 
is  cultivated  to  some  extent  in  these  and  other  tropical  regions  for  the 
sake  of  its  fruits,  which  are  highly  esteemed  by  the  natives  of  those 
countries.  The  fruit  is  large,  from  2  to  4  pounds  in  weight.  The  flesh 
is  sweet,  slightly  fragrant,  and  about  the  consistency  of  a  custard. 

The  sweet  sop  {Anona  squammosa). 

This  tree  is  cultivated  both  in  the  East  and*"  West  Indies  for  the  sake 
of  its  fruit,  which  is  called  the  Sweet  sop.  It  Is  an  egg-shaped,  fleshy 
fruit,  covered  with  a  thin  tubercular  coat;  it  has  a  thick  rind  which  in- 
closes a  soft,  sweet  pulp  of  a  peculiar  flavor,  not  much  relished  by  those 
unaccustomed  to  its  use,  but  it  is  highly  esteemed  by  the  natives. 

The  leaves  of  the  tree  have  a  disagreeable  odor,  and  the  seeds  con- 
tain an  acrid  principle  which  is  fatal  to  insects;  and  a  powder  made 
from  the  seeds  is  used  for  the  destruction  of  insects  on  animals. 

The  bullock's  heart  apple  (Anona  reticulata)  and  the  alliga- 
tor APPLE  (Anona  paltistris)  are  sometimes  mentioned  among  fruits 
worthy  of  culture,  but  compared  with  our  cultivated  fruits  ^ey  are 
'inworthy  of  notice. 

BROMELIA  SYLVESTRIS  AND  BROMELIA  KARATAS. 

These  plants  belong  to  the  pineapple  family,  and  contain  a  fine,  tough 
iber  iu  their  leaves,  which  is  known  in  the  West  Indies  as  silk-grass;  in 
^antrpi  AmAriVa  it  is  kuowu  as  pita,  and  in  Mexi<lo  as  istle,  and  eiome- 
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times  as  ixtle  fiber.  The  silky  fibers  are  held  together  by  gummy  matter 
which  is  capable  oil  being  dissolved,  after  which  the  fibers  are  easily  sep- 
arated. The  primitive  mode  of  preparing  this  fiber  is  by  steeping,  beat- 
ing, and  scraping  the  leaf  in  a  green  state.  After  the  removal  of  the 
glutinous  matter  it  is  combed  out  and  rubbed  by  hand  until  the  fibers  are 
separated.  \^hen  the  plant  is  young  the  fibers  are  fine  and  white;  in 
older  plants  it  is  longer  and  coarser.  The  broken  leaves  are  worked 
into  a  good  paper  fiber.  GDhe  fiber  from  these  plants  is  known  in  British 
Guiana  as  corawa  fiber. 

The  Bromelias  are  short-stemmed  plants,  having  a  densely  packed 
head  of  stiff  leaves  which  are  from  3  to  6  feet  in  length  and  2  to  3 
inches  in  width.  They  are  sometimes  used  for  hedges,  for  which  they 
are  well  adapted.  They  are  cultivated  in  a  manner  similar  to  that 
adopted  with  pineapples  in  Florida,  and  are  propagated  mainly  from 
off-sets  or  suckers  from  the  stem. 

The  paragxtay  tea  tr!Jbe  {IIsx  paragnayensis). 

• 

This  fR  a  large  growing  tree,  a  native  of  South  America,  where  its 
leaves  are  collected  and  nsed  in  infusion  as  an  article  of  food,  under  the 
name  of  mat6. 

In  rich  soils  the  tree  wiD  reach  to  a  height  of  from  70  to  90  feet;  from 
the  accounts  of  some  it  is  said  to  be  confined  to  mountain  slopes,  never 
appearing  on  table-lands  nor  on  the  broad  plains  which  skirt  the  rfver  beds, 
wMle  others  mention  that  the  tree  is  plentiful  in  all  the  moist  valleys 
that  branch  out  of  the  extensive  chain  of  mountains  .that  divide  the 
waters  of  the  Parana  and  Paraguay  Elvers.  It  is  well  understood,  how- 
ever, that  the  leaves  of  various  species  of  Her  are  collected  in  common 
by  the  natives,  and  that  the  trees  are  found  over  a  widely-extended  range 
of  country  and  in  a  diversity  of  soils  and  situations. 

The  ^^Merva  de  Palineira^  of  the  Brazilians  is  produced  from  different 
species  of  Ilex  which  grow  on  the  banks  of  the  riVer  Uruguay,  and  the 
leaves  are  considered  to  be  equal  in  value  as  a  beverage  to  that  of  the 
mati  or  herta  yerha  of  Paraguay. 

The  tea  as  prepared  in  Brazil  is  a  mLxture  of  the  leaves  of  two  very 
distinct  sx>ecie8,  the  Ilex  gigantea^  which  has  Targe  leaves  and  yields  the 
article  known  as  lierva  mausa^  or  mild  mat4^»,  and  the  Ilex  Uumboldtiana^ 
yielding  Aerra  hrava^  or  wild  mat^. 

The  Herva  de  Falmeira  is  considered  equal  to  best  Paraguay  tea;  the 
mausa  and  hrava  are  considered  inferior,  although  when  mixed  in  cer- 
tain proportions  a  mat^  equal  to  the  genuine  Paraguay  yerba  ia  pro- 
duct. 

For  the  preparation  (Xf  mat6  proper  the  leaves  are  dried,  or  rather 
roasted,  in  cast-iron  pans  set  in  brickwork  and  heated  by  fires  under- 
neath ;  when  the  leaves  aresufliciently  heated  they  are  pounded  in  stamp- 
ing-mills worked  by  water  or  steam  power  until  reduced  to  powder,  and 
then  packed  in  bags  by  means  of  presses. 

There  are  three  qualities  or  sorte  of  y(»rba  known  in  the  South  Amer- 
ican markets.  The  best  is  said  to  be  pre])ared  from  the  young  leaves 
when  they  are  about  half  expanded  from  the  bud,  called  caacuys;  the 
■eoond  consists  of  the  full-grown  leaves,  carefully  picked  and  separated 
fitmi  twigs,  and  frequently  the  midrib  and  veins  of  the  leaves  are  re- 
moved; this  is  called  caamira;  the  third  is  the  caa-guaza,  or  Yerva 
de  Pak)8,  made  from  older  leaves,  carelessly  broken  up  with  the  small 
lifaoches  and  leaf-stalks,  all  of  which  undergo  the  roasting  and  pound* 
ing  process  together. 
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The  leaves  are  also  collected  and  dried  in  a  similar  manner  to  that 
adopted  in  the  preparation  of  Chinese  tea.  This  is  called  mat^  in  leaf, 
and  is  prepared  for  use  by  infusion  and  taken  with  milk  and  sugar  the 
same  as  ordinary  tea.  Mat6  in  powder  is  also  prepared  by  infusion,  by 
putting  into  a  small  vessel  about  an  ounce  of  the  powder  and  pouring 
boiling  water  over  it;  as  the  fine  dust  does  not  fall  to  the  bottom  but 
remaiDS  suspended  in  the  water,  tbe  mat6  is  taken  by  means  of  a 
sucker,  that  is,  a  tube  tenninating  in  a  small  hollow  ball,  pierced  with 
very  fine  holes. 

Mat^  contains  theine,  the  same  active  principle  as  tea  and  coffee,  but 
it  is  not  possessed  of  their  volatile  and  empyreumatic  oils;  it  contains 
less  essential  oil,  and  is  therefore  not  so  exciting  as  coffee  or  tea;  it  con- 
tains more  resin  than  coffee,  less  than  tea;  it  is  therefore  more  diuretic 
than  coffee,  and  is  as  stimulating  as  tea.  Gbemical  analyses  show  that 
it  contains  nearly  double  the  quantity  of  theine  that  the  same  weight 
of  grains  of  coffee  contains,  and  about  the  same  quantity  as  tea  leaves. 
The  BraziUans  recommend  mat6  as  a  nourishing,  warm,  aromatic,  stim- 
ulating diuretic  and  very  cheap  beverage;  its  extreme  cheapness  is  a 
guarantee  of  its  genuineness,  as  it  is  not  worth  adulterating. 

The  trees  furnishing  these  leaves  are  not  known  to  be  cultivated  any- 
where. GWie  natural  forests  seem  to  be  able,  so  far,  to  supply  the  con- 
sumptive demands.  The  Department  has  had  repeated  inquiries  regard- 
ing the  best  climatic  conditions  for  the  culture  of  the  plants,  and  how 
plants  may  be  obtained;  to  the  former  inquiry,  it  would  seem  to  require 
a  strictly  tropical  climate,  and  as  to  iiropagation^  no  satisfactory  infor- 
mation has  been  obtained. 

The  CHOCOLATE-PLANT  {Theobroma  cacao). 

This  is  a  small  tree,  reaching  from  15  to  20  feet  in  height,  a  native  of 
tropical  America,  where  it  is  cultivated  to  a  large  extent  for  the  sake  of 
its  fruits,  which  contain  the  seeds  called  cacao-seeds.  It  is  also  cnlti- 
vated  in  some  of  the  West  India  Islands  and  in  other  tropical  countries. 

Young  plants  are  raised  from  seeds  which  are  sown  in  nursery  rows, 
and  transplanted  when  two  years  old.  Rich  bottom-lands  are  preferred 
for  starting  a  plantation;  the  plants  are  placed  about  15  feet  a[>art  and 
shaded  by  bananas  and  similar  fast-growing  plants.  They  come  well 
into  bearing  when  five  or  six  years  old,  and  in  well  managed  plantia- 
tions  receive  careful  culture  so  as  to  thoroughly  repress  all  other 
growths.  It  is  said  that  there  are  several  varieties  in  cultivation,  some 
being  better  fitted  for  hilly  situations,  but  the^  best  seeds  are  from  plants 
growing  in  rich,  low-lying  lands.  It  is  probable  that  some  of  the  h^^dier 
varieties  would  flourish  in  the  warmer  portions  of  the  Southern  States, 
but  it  may  be  doubted  as  proving  a  profitable  culture. 

The  fruits  of  the  cacao  very  much  resemble  small  cucumbers;  they 
vary  in  length  from  C  to  10  inches  and  from  3  to  5  inches  in  width.  Each 
fruit  contains  from  50  to  100  seeds,  imbedded  in  pulp;  these  seeds  ftir- 
iiish  the  cacao  of  commerce. 

The  fruits  remain  green  until  within  a  short  time  of  ripening;  after- 
wards they  rapidly  change  to  a  yellow  color,,  when  they  are  ready  to  be 
gathered.  As  they  become  dry  the  outside  pod  shrivels  and  changes 
to  a  brown  color;  they  are  then  split  open,  the  seeds  taken  out,  cleaned 
from  the  pulpy  matter  adhering  to  them,  and  subjected  to  a  process  of 
fermentation  for  several  days,  which  improves  their  color;  they  are  then 
dried  in  the  sun  for  some  time,  and  afterwards  packed  for  shipping. 
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TUEMERIO. 

This  substance  is  produced  by  the  Curcuma  longa^  a  low-growing  her- 
baceous plant,  a  native  of  the  East  Indiea,  but  widely  spread  and  culti- 
vated over  the  West  Indies,  Central  America,  and  other  warm  coantries. 
The  culture  of  the  plant  is  similar  to  that  of  the  arrowroot.  A  rick 
soil  is  necessary  to  produce  the  best  root-stalks.  The  old  roots  only 
yield  turmeric;  the  young  tubers  furnish  a  kind  of  arrowroot.  The 
])lants  are  increased  by  division ;  they  are  set  out  in  rows  and  cultivated 
like  potatoes.  It  is  an  easily  managed  crop  to  far  as  culture  is  con- 
ceme<l. 

The  article  turmeric  is  prepared  by  reducing  the  roots  to  powder, 
which  acquires  a  fine  yellow  color.  It  ia  used  for  various  i)uri)ose8,  such 
as  an  ingredient  in  cookery  dishes,  as  chemical  tests  for  the  presence  of 
alkalies,  and  to  some  extent  in  medicine. 

The  SICILIAN  sumac  {Rhus  coriaria). 

This  small  tree  is  a  native  of  Southern  Europe,  where  it  is  cultivated 
for  the  tannin  contained  in  its  leaves,  which  furniish  the  sumac  of  com- 
merce. It  is  largely  grown  in  Sicily,  near  Palermo  and  Alcamo,  that 
grown  near  the  former  place  being  considered  of  superior  quality  to  that 
grown  on  the  south  or  eastern  coasts.  To  grow  sumac  in  perfection 
requires  a  soil  of  only  medium  fertility;  it  is  found  that  a  very  luxuriant 
growth  is  produced  at  the  expense  of  the  tannin  principle;  an  exposure 
to  sun  on  a  southern  slope  is  also  &vorable  to  an  increase  of  tannin. 

The  planting  of  sumac  is  effected  in  a  manner  very  similar  to  that 
adopted  by  farmers  in  planting  potatoes ;  fiirrows  are  drawn  abont  3  feet 
apart,  in  which  pieC/CS  of  the  running  roots  of  the  plant  are  deposited  at 
r^:ular  spaces  about  2  feet  apart,  and  covered  by  turning  a  furrow  over 
them  with  the  plow.  This  planting  takes  plaice  in  early  spring,  and  for 
the  first  year  the  only  care  is  to  keep  the  ground  free  from  weeds.  In 
the  fall  the  young  plants  are  headed  down — cutting  them  back  to  near 
the  surface  of  the  ground ;  this  is  done  for  the  purpose  of  increasing 
the  number  of  shoots  for  the  growth  of  the  ensuing  year.  In  some 
plantations  this  heading  back  is  continued  to  the  second  year's  growth, 
under  the  belief  that  it  increases  the  value  of  the  leaves. 

The  harvesting  process  is  very  similar  to  that  adopted  in  making  hay 
firom  grass ;  the  branches  are  mown  over  and  carefully  cured  by  drying 
in  the  sun.  After  being  thoroughly  dried  the  leaves  are  threshed  from 
the  branches ;  they  are  then  coUected  and  ground  to  powder  by  a  sys- 
tem of  miUstones  set  on  edge,  running  on  a  smooth,  hard  surikce,  on 
which  the  leaves  are  placed.  Various  methods  are  adopted  in  grinding. 
the  desideratum  being  to  produce  a  fine  powder.  After  being  cleaned 
of  smaJl  portions  of  branches  by  sifting  it  is  ready  for  market. 

A  plantation  is  not  expected  to  remain  profitable  for  a  longei*  i>eriod 
than  10  years.    The  average  yield  is  2,600  pounds  i>er  acre. 

The  japan  vaenish  TRBB  {Rhus  vernieifera). 

This  plant  yields,  in  part  at  least,  the  varnish  used  for  lacquer-work 
hi  Japan.  It  is  a  low  growing  tree,  seldom  exceeding  20  feet  in  height, 
and  is  sufficiently  hardy  to  stand  the  climates  over  a  large  portion  of  the 
United  States.  The  varnish  is  collected  from  incisions  made  in  the  tree 
itaring  the  heat  of  summery  at  first  it  is  of  a  milky  white  color,  but  turns 
Vnck  by  e^qposure  to  the  air.    The  preparation  of  the  article  to  be  var* 
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nislied  is  an  important  process  of  the  art  of  lacquering.  It  has  been  said 
that  the  modem  lacquer  is  of  an  inferior  quality  to  that  of  the  ancient, 
and  that  the  Japanese  have  lost  the  secret  of  its  preparation;  to  this  it 
has  been  replied  that  less  care  is  now  given  to  the  work,  and  that  when 
the  articles  are  prepared  by  repeated  coatings  of  lime,  gnm,  and  soft, 
coarse  clay,  first  allowed  to  harden  and  then  scraped  and  rubbed  oflf,  until 
the  surface  is  rendered  exceedingly  hard  and  smooth,  and  afterwards 
receiving  as  many  a-s  fifty  coats  of  the  varnish,  each  coat  being  allowed 
to  dry  in  a  close,  dark  room,  and  severely  ruobed  down  before  receiv- 
ing the  next  coating,  that  the  surface  becomes  perfect  and  as  durable 
as  the  older  specimens  of  this  kind  of  work. 

The  lee-ghee  teee  {Nephdium  litchi). 

This  tree  is  cultivated  in  orchards  in  Southern  China  for  its  fruits, 
which  ai*e  highly  esteemed  in  that  couatry,  and  in  a  dried  state  are 
exported  in  considerable  quantities. 

The  tree  grows  to  a  height  of  from  25  to  30  feet.  It  may  be  cultivated 
in  many  of  our  Southern  States  if  found  to  be  profitable.  The  fruits 
occasionally  appear  among  other  articles  of  import,,  but  it  is  believed 
that  the  culture  would  not  be  remunerative ;  it  is  also  known  as  the 
Lichi,  or  Litschi.  The  fruits  are  produced  in  small  bunches ;  the  sin- 
gle berries  are  nearly  round,  about  one  inch  in  diameter,  and  covered 
with  small,  wart-like  protuberances.  When  ripe  they  are  of  a  reddish 
color,  and  contain  a  pulp  of  the  consistence  of  honey,  and  of  a  very 
sweet,  pleasant  flavor.  As  seen  in  commerce,  in  tiie  dried  state,  they 
present  a  wrinkled  appearance,  are  dark  in  color,  and  somewhat  resem-' 
ble  prunes.     • 

An  allied  species,  Nephelium  longanuniy  is  known  in  China  as  the 
longan  tree.  It  is  also  subjected  to  cultivation  in  that  country.  The 
fruits  are  much  like  those  of  the  lee-chee,  only  tibey  are  smooth,  and 
have  a  very  tender  skin  which  incloses  a  thin  layer  of  semi-transparent 
pulp  which  has  a  pleasant,  subacid  flavor,  and  to  which  the  Chinese 
ascribe  medicinal  qualities. 

The  SAGO  palms  {Sagtcs  rumphii  and  Sagvs  Uevis). 

These  palms  are  natives  of  the  islands  of  the  Indian  Archipelago,  and 
yield  the  palmaceous  starch  called  sago.  The  first  mentioned  is  known 
as  the  prickly  sago  palm ;  it  forms  a  tree  30  to  40  feet  in  height,  the  leaf- 
stalks being  armed  with  sharp  spines  from  half  an  inch  to  an  inch  In 
length.  The  second  mentioned  species  is  spineless,  and  is  called  the 
spineless  sago  palm;  this  grows  somewhat  taller  than  the  other  and 
furnishes  tl^  largest  portion  of  the  sago  of  commerce.  These  plants 
thrive  well  only  in  marshy  or  even  muddy  sofls,  where  there  is  constant 
water  about  their  roots;  they  receive  nothing  of  what  might  be  termed 
cultivation,  and  a  plantation,  when  once  established,  may  be  maintained 
for  an  indefinite  period,  as  they  throw  out  lateral  shoots,  which  grow  up 
and  take  the  place  of  the  older  trunks,  which  are  removed  for  the  sake 
of  the  starch. 

The  time  for  collecting  the  sago  is  immediately  after  the  flower-spike 
makes  its  appearance  on  the  plan^  which  generally  occurs  when  the  tree  is 
12  or  14  years  old.  In  order  to  procure  it  the  tree  is  felled  and  the  trunk 
cut  into  pieces  about  6  feet  in  length,  which  are  split  open  and  the  pith 
taken  out ;  this  pith  is  pounded  to  a  coarse  powder  and  thrown  into 
vater,  which  is  afterwards  drained  oflf  from  the  pulpy  mass,  and  the 
-itarch  is  removed  with  the  water.    On  being  allowed  to  stand  undis- 
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torbed  for  a  short  time  the  farina  sabsides  and  the  water  is  removed 
from  ity  and  the  article  is  porified  by  successive  washings  with  pore 
water.  This  is  the  sago  meal,  from  which  is  mano&ctared  the  x)earl 
aago  of  commerce. 

An  ordinary  sized  tree,  of  14  years'  growth,  yields  from  600  to  800 
IK)and8  of  this  nutritious  matter. 

ALOES. 

* 

The  aloes  of  commerce  are  furnished  by  several  species  of  the  aloes 
family,  but  mainly  by  Aloe  vulgariSj  Aloe  spicata^  and  Aloe  socotrina. 

The  aloes  are  usually  short-stemmed  plants,  having  thick,  fleshy  leaves ; 
they  are  easily  propagated  by  side-shoots,  or  suckers  from  the  roots,  and 
can  be  cultivated  in  fields  like  cabbages. 

The  most  esteemed  aloes  of  commerce  is  that  furnished  by  Aloe  soco- 
trina y  a  native  of  the  island  of  Socotra,  on  the  south  coast  of  Arabia, 
in  the  Indian  Ocean.  This  appears  in  commerce  in  pieces  having  a 
yellowish  or  reddish-brown  color;  occasionally  it  appears  of  a  lighter 
color,  but  becomes  darker  by  exposure  to  the  air.  The  color  of  its 
powder  is  a  golden-yellow,  and  it  has  a  peculiar  but  not  unpleasant 
odor,  and  a  bitter,  disagreeable  taste,  with  an  aromatic  flavor.  Socotrine 
aloes  is  held  in  high  esteem. 

Hepatic  aloes  is  considered  to  be  an  inferior  selection  from  the  soco- 
trine. 

Barbadoes  aloes  is  produced  in  the  West  Indies  from  Aloe  vulgaris^  a 
widely  di£fused  species,  extending  to  Arabia  and  the  African  coast. 
The  color  of  this  article  is  generally  dark  brown  or  black,  but  sometimes 
it  is  of  a  reddish-brown  or  liver  color,  or  some  intermediate  shade.  It 
has  a  dull  fracture,  and  the  powder  is  of  a  dull,  olive-yellow  color.  It 
is  made  by  expressing  the  juice  from  the  leaves,  or  chopping  them  and 
then  evaporating  their,  decoction  until  it  has  attained  such  a  consistence 
that  it  will  harden  in  cooling,  when  it  is  poured  into  vessels  and  allowed 
to  concrete.    Barbadoes  aloes  is  in  great  demand  in  veterinary  practice. 

Cape  aloes  is  the  product  of  Aloe  spicaia^  and  is  from  the  Cape  of  Good 
Hoi>e.  It  is  sometimes  called  shining  aloes.  When  freshly  broken  it 
has  a  very  dark-olive  or  greenish  color,  approaching  to  black.  Its  odor 
is  strong  and  disagreeable.  When  hard  it  is  very  brittle  and  easily 
powdert^,  but  in  very  hot  weather  it  becomes  soft  and  tenacious.  The 
quality  of  the  drug  depends  much  upon  the  method  of  preparing  it. 
The  flnest  kind  is  that  obtained  by  exudation  and  subsequent  inspissa- 
tion  in  the  sun.  The  plan  of  bruising  and  expressing  the  leaves  and 
boiling  down  the  juice  yields  an  inferior  article,  as  a  large  portion  of  the 
liquor  is  derived  from  the  mucilaginous  juice  of  the  parenchyma.  The 
worst  plan  is  said  to  be  that  of  boiling  the  leaves  in  water  and  evapor- 
ating tiie  decoction. 

The  bitter,  resinous  juice  from  which  the  drug  is  prepared  is  stored 
up  in  vessels  l^ing  beneath  the  skin  of  the  leaves.  The  juice  is  collected 
by  cutting  off  the  leaves  close  to  the  stem  and  placing  them  at  once  into 
tubs  in  an  upright  position,  so  that  the  sap  may  flow  freely  from  the 
cot  sur&ce.  The  crude  juice  is  then  exposed  to  the  sun,  where  it  is 
gradually  evapnorated  to  a  proper  consistence,  and  is  then  poured  into 
vessels,  where  it  hardens  into  a  black,  compact  mass.  Much  of  the  value 
of  the  article  depends  upon  the  care  bestowed  upon  its  preparation  for 
mauket. 

Ibrse  aloes  is  a  very  coarse  article  made  from  refuse  leaves,  and  is 
in  yeterlDary  medicine.   • 
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The  old  ye  tree  {Caryophyllus  aromaticm). 

This  is  an  evergrceu,  and  attains  to  a  height  of  from  20  to  26  feet  It 
is  a  native  of  the  Molucca  Islands,  but  has  been  introduced  and  culti- 
vated very  generally  throughout  the  East  and  West  Indies. 

In  forming  a  plantation  the  trees  are  planted  in  rows  about  16  feet 
apart,  and  the  soil  is  kept  clean  and  mellow  by  cultivation.  The  cloves 
of  commerce  are  the  unopened  flower-buds ;  these  are  collected  before 
they  expand  by  beating  them  down  with  reeds,  and  are  received  on 
sheets  spi*ead  for  the  purpose.  They  are  prepared  for  market  by  smoking 
them  brown  over  a  slow,  wood  fire,  and  finally  drying  them  fully  in  the 
sun.  The  quality  of  the  clove  is  greatly  influenced  by  climate,  and 
although  they  are  largely  produced  in  many  parts  of  the  world  those 
from  the  Moluccas  are  held  in  the  highest  esteem. 

The  best  clove^s  are  dark  in  color,  heavy,  and  strongly  fragrant,  the  ball 
on  top  being  unbroken,  and  yielding  oil  when  pressed  by  the  flnger-naiL 
They  contain  from  17  to  20  per  cent,  of  essential  oil,  which  isextremely 
pungent,  and  is  specifically  heavier  than  water.  When  they  are  newly 
gathered  a  certain  quantity  of  oil  may  be  obtained  by  pressure;  the 
cloves  are  impaired  in  value  by  this  operation,  but  they  are  mixed  with 
sound  samples,  where,  however,  they  can  be  detected  by  theur  pale 
color,  shriveled  appearance,  and  lack  of  flavor. 

The  CHINESE  tallow  tree  (Exccecaria  sebifera). 

This  tree  has  been  introduced  into  many  semi-tropical  climates  and 
ha«  become  common  in  some  of  the  Southern  States.  The  firuit  yields  a 
kind  of  tallow,  which  is  separated  from  it  by  steaming;  this  is  effected 
by  placing  the  fimit  in  wooden  cylinders  having  numerous  holes  in  the 
bottom.  These  are  fitted  over  caldrons  of  boiling  water,  which  softens 
the  tallow ;  the  mass  is  then  bruised  in  a  mortar:  afterwards  it  is  placed 
in  straw  mats  and  the  oil  squeezed  out  under  neaivy  pressure^  when  it 
soon  hardens  into  a  white,  brittle,  opaque  mass.  This  tallow  melts  at 
1040  F.,  and  is  composed  mainly  of  tripalmatine,  a  substanciB  which  is 
saponified  by  alcoholic  potiish  and  produces  palmitic  acid.  It  is  usc^d 
for  candle-making  in  China;  the  candles  are  coated  with  insect  wax  to 
prevent  them  from  becoming  soft  in  hot  weather ;  they  are  generally 
colored  red  or  green,  and  compare  favorably  with  those  made  from 
spermaceti. 

An  oil  is  also  extracted  from  the  kernels  which  bums  well  in  lamps; 
a  good  black  dye  is  obtained  from  the  leaves ;  the  wood  of  the  tree  is 
very  hard  and  is  used  by  the  Chinese  for  printing-blocks. 

The  tree  is  of  free  growth  and  will  grow  in  any  ordinary  arable  soiL 
It  is  easily  raised  from  seeds  and  soon  reaches  to  a  fruiting  condition, 
so  that  a  plantation  of  them  may  be  secured  in  a  few  years. 

The  ohocho,  or  chayotb  root. 

These  names  are  given  to  the  root  of  a  climbing  plant,  indigenous  to 
Mexico,  South  America,  and  the  West  Indies,  where  it  is  cultivated  for 
the  sake  of  its  edible  roots  and  fruits.  The  botanieal  name  of  the  plant 
is  Scchium  edule.  The  root  is  fleshy  and  large,  some  specimens  weighing 
20  pounds;  these  resemble,  botli  in  appearance  and  eatable  qualities, 
he  common  yam.  It  is  much  used  in  the  West  Indies  under  the  name 
of  chocho.  It  was  cultivated  by  the  ancient  Aztecs  under  the  name  of 
3hayotti,  and  is  now  known  in  Mexico  as  the  chayote  root>.  Samples 
of  stai'ch  prepared  fi-om  the  tuber  were  displayed  in  Hie  Mexican  exhibit 
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at  Philadelphia  in  1876,  accompanied  with  the  following  analysis  of  the 
root:  Watijr,  71;  starch,  20;  resinous  matter,  solnble  in  water,  0,20; 
sugar,  0.32;  vegetable  albumen,  0.43;  cellulose,  5.60;  extractive  matter, 
tartrate  of  iK)tash,  chloride  of  sodium,  sulphate  of  lime,  and  silica,  2.25: 
loss,  0.20. 

Seeds  of  the  Sechium  sown  in  spring  ftirnish  plants  which  mature  fruit 
the  same  season.  After  the  growth  of  ttie  second  year  a  portion  of  the 
tuber  ciin  be  removed  without  destroying  the  plant,  an  operation  which 
can  be  repeated  for  several  years,  at  least  in  climates  where  there  are 
no  frosts.  A  plant  that  produces  eatable  fruits,  with  a  valuable  farina* 
eeouB  root,  seems  to  be  worthy  of  attention. 

The  CORK  TREE  {Queroua  mber). 

This  a  native  of  Southern  Euroi)e  and  Northern  Africa.  It  grows  to 
a  height  of  40  or  50  feet.  It  is  the  great  source  of  the  cork  of  commerce ; 
this  substance  is  the  outer  bark  of  the  tree,  which  is  of  great  thickness 
and  elasticity,  owing  to  an  extraordinary  development  of  the  cellular  tis- 
sue. The  corky  bark  ultimately  cracks  and  separates  from  the  inner 
bark,  which  remains  attached  to  the  tree.  Both  the  outer  and  inner  barks 
abound  in  tannin,  and  the  former  contains  a  peculiar  principle  called 
Muberine  and  an  acid  called  suberic  acid.  The  cork  tree  flourishes  well 
south  of  Virginia;  it  will  stand  ordinary  winters  north  of  this  State,  but 
severe  winters  injure  it  considerably,  especially  when  the  plants  are 
young.  A  plant  in  the  grounds  of  the  department  was  killed  during  the 
severe  winter  of  1880-'81,  when  the  thermometer  Indicated  18  degrees 
below  zero.  It  is  readily  raised  from  the  seeds,  which,  however,  have  to 
receive  special  care  in  packing,  so  that  they  may  retain  vitality  during 
the  time  necessary  for  transportation  from  Europe.  The  trees  are  nsually 
allowed  to  grow  for  sixteen  years  before  the  first  removal  of  the  bark 
takes  place.  The  first  crop  of  bark  is  considered  of  but  little  value,  ex- 
cept for  tanning  purposes,  being  full  of  cracks  and  cells.  After  a  period 
of  eight  or  ten  years  the  bark  is  again  removed,  but  this  is  also  consid- 
ered of  an  inferior  quality,  and  is  employed  for  floats  for  nets  and  similar 
purposes.  At  the  e&d  of  ten  years  or  more  a  third  cutting  takes  place, 
when  the  cork  is  of  esteemed  thickness  and  quality.  The  bark  is  re- 
moved by  making  longitudinal  and  transverse  incisions  so  as  to  allow  it 
to  be  tidcen  oflF  In  flakes.  When  first  removed  from  the  tree  the  bark  Is 
curved;  the  pieces  are  flattened  by  placing  them  in  water  and  laying 
heavy  wdghte  on  them ;  they  are  afterwards  held  over  a  blazing  fire  till 
the  surface  becomes  scorched  or  blackened,  which  has  the  eftect  of  clos- 
ing the  potes  and  giving  a  closer  texture  to  the  cork. 

The  best  cork  is  not  less  than  one  and  a  half  inches  in  thickness;  it  is 
BU]>ple,  elastic,  neither  woody  nor  porous,  and  of  a  reddish  color.  Yellow 
cork  is  considered  of  inferior  quality,  and  white  cork,  which  hiis  not  been 
charr^  on  the  surface,  as  the  worst.  Although  the  charred  surface  Is 
considered  evidence  of  good  quality,  yet  it  is  said  that  the  clmrring  pro- 
ce88  has  a  detrimental  effect,  as  it  secretes  an  empvreumatic  oil,  which 
18  given  off,  and  Is  frequently  taken  up  by  the  liqmd  which  the  cork  con- 
fines when  in  use.  The  firing  is  sometimes  partially  superseded  by  the 
process  of  boiling  the  cork  and  afterwards  scraping  its  surface,  which  is 
to  be  more  effectual  in  closing  the  pores. 


The  camphor  tree  {Camphora  officinalis). 

This  tree  is  a  native  of  China  and  Japan,  where  it  is  found  in  great 
ibnudauce,  especially  in  the  island  of  Formosa.    The  camphor  plant 
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flourishes  in  x)erfectioii  in  some  of  the  Southern  States,  especially  alon^ 
the  Gulf  coast,  and  as  many  inquiries  have  been  made  in  regard  to  the 
culture  of  the  tree,  the  mode  of  collecting  the  camphor,  &c.,  the  follow- 
ing remarks  are  offered  on  these  subjects : 

With  regard  to  culture,  the  plant  grows  rapidly  from  seeds  which  can 
be  procur^  from  the  southern  localities,  where  it  seeds  freely.  The  de- 
partment has  frequently  received  seeds  from  this  source,  which,  when 
sown  in  a  garden  border,  as  the  common  garden  pea  is  sown,  rapidly 
vegetate  ami  form  plants  fix>m  18  Inches  to  2  feet  in  height  the  first  sea- 
son. Camphor  is  obtained  by  chopping  the  wood  and  roots  into  small 
pieces  and  boiling  them  with  water  in  an  iron  vessel  till  the  camphor  be- 
gins to  adhere  to  the  stirring  utensil ;  the  liquor  is  then  strained,  and 
the  camphor  concretes  on  standing.  -  It  is  afterwards  mixed  with  a  finely- 
powdered  earth,  and  sublimed  from  one  metallic  vessel  into  another. 
In  Japan  the  chips  are  boiled  in  a  vessel  to  which  an  earthen  head  cod- 
taining  straw  has  been  fitted,  and  the  camphor  sublimes  and  condenses 
on  the  straw.  Crude  camphor  very  much  resembles  moist  sugar  before 
it  is  cleaned.  It  is  refined  by  sublimation,  an  operation  which  requires 
care  and  experience. 

Camphor  is  also  yielded  by  Dryohalanops  aromatica^  a  tree  a  native  of 
the  island  of  Sumatra.  This  tree  furnishes  an  oil  called  camphor  oU, 
which  is  obtalDed  from  incisions  made  in  the  tree.  A  solid  camphor  is 
found  in  cracks  of  the  wood,  which  is  usually  obtained  by  cutting  down 
the  tree,  cutting  it  into  blocks,  which  are  split  and  the  camphor  ex- 
tracted. This  camphor  is  rarely  found  in  commerce.  The  tree  is  too 
tender  for  the  climate  of  the  United  States. 

The  cinnamon  tree  {Oinnamomum  zeylanicum). 

This  tree  is  a  native  of  Ceylon,  where  it  reaches  to  the  height  of  30 
feet.  It  is  cultivated  in  Java,  Cochin  China,  and  many  of  the  East  India 
Islands ;  it  is  also  grown  in  several  of  the  West  India  Islands,  in  Brazil, 
and  other  South  American  countries. 

The  best  cinnamon  is  produced  on  light,  sandy  soils ;  strong  shoots 
fix)m  rich  soils  produce  a  coarse,  inferior  article,  deficient  in  aroma.  The 
plant  requires  a  tropical  climate^  and  flourishes  best  in  low,  sheltered 
localities^  where  the  atmosphere  is  moist  and  rains  frequent  during  the 
period  of  most  active  growth.  When  cultivated  for  the  bark  the  plant 
is  not  allowed  to  grow  up  to  a  tree;  young  plantations,  after  making  four 
or  five  years'  growth,  are  cut  down  to  the  surface  of  the  ground;  several 
shoots  then  spring  up  which  are  in  turn  fit  for  peeling  in  four  to  six  years ; 
a  cinnamon  plantation  thus  closely  resembles  a  field  of  willows  when 
cultivated  for  twigs  used  in  the  manufacture  of  baskets. 

In  the  East  Indies  cinnamon-culture  is  conducted  in  a  very  system- 
atic manner.  Kurseries  are  provided  for  the  preparation  of  young 
plants,  which  are  usually  raised  from  seeds  which  are  collected  from 
trees  allowed  to  grow  up  for  the  particular  purpose  of  furnishing  them. 
The  inner  bark  of  the  tree  constitutes  the  cinnamon  of  oommerce,  the 
jest  being  procured  from  young  branches.  The  quality  of  the  article 
iepends  upon  the  age  and  thickness  of  the  bark,  and  several  grades 
?an  bo  selected  from  a  shoot  six  feet  in  length.  In  Ceylon  the  bark  is 
>eeled  during  the  month  of  May,  at  which  time  it  separates  readily  from 
^he  wood.  The  branches  or  twigs  are  cut  and  their  outer  bark  stripped 
•ff  5  a  longitudinal  incision  is  then  made  with  the  point  of  a  knife,  and 
ae  inner  bark  or  liber  is  gradually  loosened  until  it  is  entirely  re- 
"f-'Aii  J  this,  as  it  dries,  curls  up  and  forms  '^  quiUs."    Before  these  be- 
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come  dry  and  brittle  the  smaller  are  inserted  into  the  larger;  spaoe  in 
l^acking  is  thns  saved,  and  complete  sticks  or  jHpe«  are  formed,  which 
are  afterwards  tied  in  bundles,  and  dried  on  open  platforms  under  cover. 
The  cassia  bark,  or  ^'cassia  Ugnea^  of  commerce, is  marolv  famished 
by  Oinnamofnum  casHa;  it  is  supposed  that  other  species  of  the  genus 
afford  aromatic  barks  equally  valaable  and  not  distinguishable  in  mar- 
ket. But  all  the  trees  yielding  this  bark  are  natives  of  the  warmer  parts 
of  Asia  from  India  eastward,  where  the  temperature  may  be  considered 
as  being  strictly  tropical.  Cassia  "buds''  are  the  dried  flower  buds  of 
the  cassia  tree ;  they  bear  some  resemblance  to  cloves,  and  are  used  to 
flavor  confectionery  and  for  culinary  purposes. 

The  nutmeg  tree  {Myristica  moschata). 

This  a  native  of  the  East  Indies,  but  has  been  introduced  and  culti- 
vated in  the  West  Indies  and  in  other  warm  countries ;  it  forms  a  medium- 
sized  tree  and  is  grown  in  orchards ;  a  nutmeg  plantation  and  a  i>each 
onward  closely  resemble  each  other. 

Nutmeg-culture  was  at  one  time  confined  to  the  Banda  Islands,  and 
strong  efibrts  were  made  to  monopolize  the  production,  a  scheme  which 
failed,  it  is  stated,  on  account  of  birds  carrying  the  seeds  and  dropping 
them  oeyond  the  assigned  limits,  and  thns  spreading  the  trees  over  the 
whole  of  the  islands  of  the  Malayan  Archipelago,  from  the  Moluccas  to 
New  Guinea. 

The  tree  is  cultivated  to  a  limited  extent  in  Jamaica,  where  it  succeeds 
best  in  a  deep,  rich,  friable  soil,  which  is  drained.  Undulating  ground 
is  preferred  in  order  to  assist  the  running  off  of  all  superfluous  water,  as 
there  is  no  one  thing  more  injurious  to  the  plant  than  water  lod^g 
around  its  roots,  although  in  order  to  thrive  well  it  requires  an  atmos- 
phere of  the  most  humid  kind.  Young  plants  are  readily  raised  from 
fresh  seeds.  The  fruit  requires  nine  months  of  tropical  weather  to  ma- 
tore. 

ALLSPICE,  OR  PIMENTO. 

The  allspice  tree,  JEugmia  pimenta^  is  a  native  of  the  West  Indies, 
where  it  is  cultivated  for  its  &uits,  which  are  known  in  commerce  as 
tflspice.  It  is  a  very  beautifal  tree,  and  avenues  planted  with  it  in 
Jamaica  are  said  to  be  greatly  admired.  As  a  shade  tree,  or  as  an 
ornamental  tree  on  lawns  and  pleasure  gix>unds^  it  is  well  worthy  the 
attention  of  planters  in  the  wanner  parts  of  Florida.  The  berries  have 
a  peculiarly  gratefdl  odor  and  flavor,  resembling  a  combination  of 
doves,  nutmeg,  and  cinnamon ;  hence  the  name  allspice.  The  berries 
are  gathered  wnile  green  and  are  laid  in  the  sun  to  dry ;  when  perfectly 
dry  tliey  are  ready  for  storing.  The  leaves  when  bruised  emit  a  fine 
aromatic  odor,  as  powerful  as  that  of  the  fruit,  and  yield  on  distillation 
a  delicate  odoriferous  oil,  which  is  said  to  be  used  in  medical  dispens- 
ariee  as  oil  of  cloves.  Pimento  berries  bruised  and  distilled  with  water 
^eld  the  pimento  oil  of  commerce. 

THE  BAYBEEEY  TREE. 

Eugenia  acriSj  the  wild  clove,  or  bayberry  tree  of  the  West  Indies,  is 
a  tree  closely  resembling  the  pimento  tree.  In  Jamaica  it  is  also  called 
fte  black  cinnamon  tree.  The  refreshing  perfdme  known  as  bay-rum  is 
fnpared  by  distilling  the  leaves  of  this  tree  with  rum.    It  is  stated  the 
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leaves  of  the  allspice  tree  are  also  used  in  this  pieparatiaiL  As  this  tree 
is  of  rapid  growth,  and  has  beaatifal  evergreen  foliage,  which  can  be 
thus  utilized  by  distillation,  its  introduction  as  an  ornamental  and  osefol 
plant  is  worthy  of  attention  in  orange-growing  climates. 

JlRROW-ROOT. 

The  arrow-root,  Maranta  arundinaceay  is  a  native  of  tropical  America ; 
it  is  largely  cultivated  in  the  Bast  and  West  Indies  for  tiie  starch  con- 
tained in  its  roots. 

The  island  of  Bermuda  has  the  reputation  of  producing  sujierior 
arrow-root.  The  mode  of  culture  adopted  is  very  similar  to  that  prac- 
ticed in  the  culture  of  the  common  potato.  The  ground  is  well  manured 
and  plowed  deep.  It  is  then  harrowed  and  laid  out  in  drills  about  6 
inches  in  depth  and  3  feet  apart.  In  these  drills  the  roots  are  set  about 
8  inches  apart,  covered  with  the  plow,  and  the  surface  smoothed  by 
harrowing.  The  plants  require  a  whole  year  to  mature,  and  economical 
planters  set  the  drills  somewhat  wider  apart  aud  introduce  an  inter- 
mediate row  of  the  x>otato,  the  crop  of  which  is  ready  for  removal  be- 
fore it  can  kijure  the  arrow-root  crop.  Sometimes  Indian  com  is  planted 
in  these  alternate  rows,  which  is  cut  for  forage  while  green ;  if  allowed 
to  mature  the  main  crop  would  be  impaired  by  it. 

The  mode  of  preparing  the  fecula  from  the  roots  greatW  influences 
its  value,  and  the  superiority  of  the  Bermuda  article  is  attriouted  to  tiie 
extreme  care  and  cleanliness  exercised  in  the  processes  of  manufacture. 

The  roots,  after  being  collected,  are  washed  and  their  outer  skin  com- 
pletely removed.  This  process  has  to  be  performed  with  great  nicety^ 
for  the  cuticle  contains  a  resinous  matter  which  imparts  color  aud  a 
disagreeable  flavor  to  the  starch  which  no  subsequent  treatment  can 
remove.  After  this  process  the  roots  are  again  carefully  washed  and 
then  crushed  between  powerful  rollers,  which  reduces  the  whole  mass 
into  a  pulp;  this  is  thrown  into  large  perforated  cylinders  where  it  is 
agitated  by  revolving  wooden  paddles,  while  a  stream  of  pure  water 
carries  off  the  fecula  from  the  fibers  and  parenchyma  of  the  pulp  and 
discharges  it,  in  the  form  of  milk,  through  the  perforated  bottom  of  the 
cylinder,  from  whence  it  is  conveyed  in  pipes  and  passed  through  fine 
muslin  strainers  into  large  reservoirs,  where  it  is  allowed  to  set&e  and 
the  supemated  water  drawn  off. 

After  being  repeatedly  washed  it  is  allowed  to  settle  for  some  time, 
when  the  suilace  is  skimmed  with  palette  knives  of  German  silv^,  in 
order  to  remove  any  slightly  discolored  particles  which  may  appear  on 
the  top,  and  retaining  only  the  lower,  purer,  and  denser  portion  for  dry- 
ing for  market. 

The  rollers  and  cylinders  are  made  of  brass  and  copper,  so  as  to  pre- 
serve the  purity  of  the  material. 

The  drying  is  conducted  with  equal  care  and  cleanliness.  The  sub- 
stance is  spread  in  flat  copper  pans  and  immediately  covered  with 
"^hite  gauze  to  exclude  dust  and  insects.  These  pans  are  placed  on 
rollers  and  run  under  glass-covered  sheds  when  there  is  any  danger 
rom  rains  or  dews.  When  thoroughly  dry  it  is  packed  with  German- 
silver  shovels  into  new  barrels;  these  are  first  lined  with  paper,  which 
is  gummed  with  arrow-root  paste. 

The  barrels  are  exported  on  the  decks  of  vessels  under  cover;  if 
placed  in  the  hold  the  arrow-root  might  be  tainted  by  the  effluvia  of 
>ther  freight.  Such  are  the  processes  employed  and  the  care  bestowed 
n  the  preparation  of  arrow-root  in  Bermuda. 
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THE  CASSAVA  PLANT. 

The  bitter  cassava  (Manihot  utilissima)  is  a  oropked-growing,  shrubby 
plant  which  attains  to  a  height  of  6  to  8  feet.  It  is  a  native  of  tropical 
America,  but  long  introduced  into  various  tropical  regions,  where  it  is 
more  or  less  cultivated  for  the  starch  contained  in  its  fleshy  roots.  The 
roots  contain  a  bitter,  poisonous  principle,  which  is  readily  separated 
by  rasping  the  roots  to  a  pulp  and  expelling  the  poisonous  juice  by 
heavy  pressure ;  the  pulp,  being  placed  in  coarse  bags  for  the  purpose  of 
pressing^  is  afterwards  placed  upon  heated  iron  i>lates,  which  has  the 
effect  of  dissipating  any  of  the  poison  which  may  remain  after  pressure. 
So  volatile  is  this  i)oison  that  when  the  fresh  root  is  cut  into  slices  and 
exposed  for  several  hours  to  the  direct  rays  of  the  sun  cattle  then  eat 
it  with  perfect  safety.  The  Indians  also  partake  of  the  root  after  roast- 
ing it  in  hot  ashes,  and  without  any  previous  preparation. 

The  process  of  drying  on  hot  plates  lessens  the  nutritive  value  of  the 
prodnct,  as  many  of  the  starch  cells  are  thus  broken  and  dextrine  is 
produced,  but  this  process  is  essential  in  order  to  get  rid  of  the  poisonous 
acid. 

The  fecula,  or  starch,  is  prepared  by  torrefying  and  granulating  on 
hot  plates;  the  grains  burst  and  agglomerate  in  irregular  gum-like 
masses,  and  in  tlus  condition  is  known  as  tapioca. 

Brazilian  arrow-root  is  the  fecula  that  deposits  irom  the  expressed 
juioe  when  it  is  allowed  to  settle,  and  is  also  known  as  cassava  flour  or 
mandiooca  meal.  An  intoxicating  beverage  called  piwarrie  is  made 
by  chewing  Oassava  cakes,  or  dried  pulp,  and  placing  the  masticated 
material  into  a  vessel  to  ferment,  after  which  it  is  boiled  for  use. 

13ie  juice  of  the  root,  concentrated  by  boiling,  ^ich  also  expels  all 
mjiirious  properties,  under  the  name  of  cassareep,  forms  the  basis  of 
the  West  India  dish  called  pepper-pot.  It  is  highly  antiseptic,  and 
meat  which  has  been  boUed  in  it  will  be  preserved  for  a  much  longer 
period  than  can  be  done  by  any  other  culinary  process.  In  South 
America  a  sauce  called  arube  is  prepared  by  boiling  down  the  fresh 
juice  before  the  starch  is  precipitated;  this  is  concentrated  to  a  yel- 
lowish paste  and  seasoned  with  pepx>er ;  it  is  kept  in  stone  jars  and 
is  used  as  a  relish  to  flsh.  Tucupi  sauce  is  made  from  the  juice  after  the 
starch  has  been  separated,  boiled,  and  seasoned  with  peppers  and  small 
spices.    It  is  used  in  a  liquid  form  and  tastes  like  essence  of  anchovies. 

The  sweet  cassava  {Manihot  aipi)  is  supposed  by  some  to  be  merely 
a  variety  of  the  preceding.  Its  roots  are  sweet  and  wholesome,  and  are 
eaten  when  cooked  as  any  other  edible  vegetable.  With  tie  exception 
of  the  poisonous  quality,  the  products  of  the  sweet  and  the  bitter  cas- 
sava are  precisely  alike.  The  bitter  plant  is  most  cultivated  because  it 
i»  most  productive. 

The  plants  are  propagated  from  cuttings  made  of  the  stem,  prepared 
and  plants  in  a  manner  similar  to  that  employed  in  the  culture  of  the 
sugar-cane.  A  warm,  dry  soil  is  essential.  In  wet  soils  the  roots  decay 
or  are  worthless.  The  most  careftd  cultivators  repress  the  flowering 
bads,  so  as  to  increase  the  size  and  vigor  of  the  leaves,  ux>on  which  de- 
pends the  greater  inci'ease  in  the  size  of  the  roots. 

THE  PISTAOIO  NUT. 

The  Pistacia  rera,  which  yields  the  pistacio  nuts  of  commerce,  is  a  small 
tree,  a  native  of  Western  Asia,  but  has  long  been  cultivated  in  &>uth6ni 
Europe.    Its  climatic  requirements  being  similar  to  those  of  tfte  olivei 
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it  may  be  ezpected  to  flonrish  in  many  of  the  Southern  States.  The 
fruit  is  a  thin-shelled,  oval,  acuminate  nut,  which  is  esteemed  as  being 
of  a  more  agreeable  f^vor  than  the  filbert  or  the  abaond,  and  is  some- 
times made  into  articles  of  confectionery.  Peculiar  hoiti-shaped  galls 
are  collected  from  the  leaves,  which  aoe  used  fbr  dyeing  silk  a  green 
color. 

CHIOS  TURPENTINE. 

This  substance  is  much  sought  after  for  medicinal  purposes.  It  is 
famished  by  the  terebinth  tr^  Pistaeia  terebinthusy  a  medium-^ed 
tree  of  Southern  Europe  and  Northern  Africa.  The  turpentine,  or  resin, 
is  procured  by  making  incisions  in  the  trunk  of  the  troe,  from  whence 
it  flows  quite  freely  if  the  operation  is  performed  in  early  summer.  At 
first  the  exudation  is  dear,  of  a  honey-like  consistence,  and  very  fragrant, 
but  quickly  becomes  thick  and  tenacious,  and  ultimately  becomes  hard 
when  it  is  scraped  from  the  bark.  Galls,  caused  by  the  punctures  of 
insects,  are  formed  on  the  leaves.  These  are  gathered  and  employed 
for  dyeing  and  tanning  purposes.  One  of  the  kinds  of  Morocco  leather 
is  said  to  be  tanned  by  them. 

VANILLA. 

The  vanilla  of  commerce  is  furnished  by  two  species,  VaniUa  aro- 
maUca  and  Vanilla  plani/olia.  These  are  succulent,  climbing  plants, 
natives  of  tropical  climates,  where  they  are  culfivated  for  the  sake  of 
their  pods.  The  best  vanilla  is  said  to  be  that  produced  in  Mexico  from 
Va/nUla  pla/nifolia.  Both  sx>ecies  are  in  cultivation  in  'the  East  and  West 
Indies,  also  in  various  parts  of  South  Ainerica. 

GThe  i^ms  of  these  plants*  climb  to  the  height  of  20  feet  and  upwards, 
twining  round  the  trunks  of  trees  and  throwing  out  a  profusion  of  aerial 
roots,  some  of  which  eventually  reach  the  ground,  while  others  continue 
to  float  in  the  air  or  attach  themselves  to  the  tree.  The  leaves  are  thick 
and  fleshy,  as  also  are  the  greenish-white  flowers.  The  pods,  which  are 
the  most  important  part  of  the  plant,  are  narrow  and  flattened,  from  5 
to  10  inches  long,  and  of  a  dark-brown  color;  they  are  pulpy  within  and 
contain  a  great  number  of  very  small,  dark  seeds. 

The  cultivation  extended  to  the  plants  is  veiy  simple.  A  space  is 
cleared  around  the  foot  of  a  tree,  in  which  cuttings  of  the  plant  are  set 
at  the  approach  of  the  rainy  season,  and  they  soon  begin  to  grow  and 
spread  themselves  up  the  trunk.  Weeds  are  carefully  repressed  on  the 
cleared  space  in  which  the  cuttings  are  set,  and  in  about  three  years 
from  the  time  of  setting  the  cuttings  the  plants  yield  fruit.  The*fruits 
are  gathered  during  December,  at  which  time  they  become  of  a  yel- 
lowish-green color.  The  details  of  preparation  for  market. are  varied. 
One  mode  is  that  of  spreading  the  pods  in  the  sun  on  woolen  blankets, 
which  are  laid  on  straw  mats.  After  about  two  months'  daily  exposure 
they  are  tied  up  in  bundles  of  oO  and  packed  in  tin  boxes  for  sale. 

Another  method  consists  of  stringing  together  a  number  of  pods  by 

the  lower  end,  as  near  as  possible  to  the  foot-stalk  5  the  whole  are  plunged 

for  an  instant  in  boiling  water  and  then  hung  up  in  the  open  air,  where 

hey  are  exposed  to  the  sun.    After  being  thus  exposed  for  a  few  hours 

Hey  arc  lightly  smeared  with  oil  and  laid  in  woolen  cloths  for  a  time, 

<fter  which  thoy  are  dried,  and  if  not  smooth  tbey  receive  a  second 

ubbing  with  oil  to  keep  them  soft  and  prevent  them  from  becoming 

vrinkled.    When  vanilla  pods  are  in  good  condition  they  become  cov- 

^^^  with  an  efflorescence  of  needle-like  crystals  of  vanillic  acid;  the 

L'^erinr  of  the  pod  is  then  soft,  unctuous,  and  balsamic. 


BEPOBT  OF  t6B  SUPERINTENDENT  OF  GARDENS.  229 

OBBIS-BOOT. 

The  Iris  fiorentvna  belongs  to  a  genus  of  popular  flowering  plants^ 
which  have  long  been  cultivated  in  gardens  for  their  beautifhl^  many- 
colored,  curiously-conslTucted  flowers.  The  above-named  species  is  a 
native  of  Italy,  and  is  cultivated  there  and  in  Tuscany  for  its  fleshy 
rhizomes,  called  orris-root. 

In  its  fresh  state  the  root  is  extremely  acrid,  and,  when  chewed,  ex- 
cites a  pungent  heat  in  the  mouth  which  lasts  for  some  time.  It  loses 
this  when  £7,  and  exhales  a  delightfU  violet  fragrance,  which  makes 
it  useful  in  scenting  toilet  and  sachet  powders. 

When  cultivated  for  commerdal  purposes,  the  roots  are  lifted  in 
spring  before  the  plants  begin  their  annual  growth ;  the  top  is  cut  off 
with  a  small  portipn  of  root,  and  then  set  out  to  form  a  new  plantation. 

The  plants  require  a  growth  of  three  years  before  the  roots  attain  suf- 
ficient size  for  harvesting,  so  that  the  farms  on  which  the  plants  aire 
grown  contain  plants  in  three  stages  of  growth.  When  taken  out  of  the 
ground  the  roots  are  spread  out  to  dry ;  afterwards  they  are  trinmied 
into  shape  for  market.  Dark-colored  pieces  are  often  bleaehed  by  the 
fumes  of  burning  sulphur,  which  is  very  detrimental  to  them  for  per- 
fumery purposes,  although  for  bead  manufacture  they  are  improved  by 
being  whitened.  The  manufacture  of  orris-beads  is  quite  an  extensive 
industry ;  individual  turners  will  sometimes  work  out  two  tons  of  the 
beads  annually.  For  this  purpose  the  root,  having  been  slowly  and 
perfectly  ^xieAy  is  cut  with  circular  sa^  s  into  cubes,  which  are  then  con- 
verted into  beads.  These  have  no  beauty,  but  their  fragrance  is  lasting 
and  always  fresh.  * 

The  chips  and  shavings  from  the  turnery  and  pieces  of  broken  root 
are  used  to  produce  the  tincture  or  essence  of  orris.  This  is  made  by 
placing  8  x)ounds  of  tl^e  roots  into  one  gallon  of  rectified  alcohol,  and  the 
mixture  allowed  to  sdlnd  for  about  a  month;  when  drawn  off  uie  tinct- 
ure is  bright  and  ready  for  use.  This  extract  enters  largely  into  many 
of  the  celebrated  i)erfumes  and  **  bouquets,^  for  although  it  possesses 
but  little  aroma  itself  it  has  the  power  of  strengthening  the  odor  of  other 
fragrant  bodies. 

In  the  preparation  of  orris-powder  the  root  is  fir-st  perfectly  dried, 
then  crushed  under  millstones,  and  finally  reduc^  to  powder  in  a  drug 
mill.  The  orris-powder  thus  produced  is  mixed  with  dry  wheat  starch 
in  the  proportion  of  2  x)ounds  of  orris  to  X2  pounds  of  starch-powder ; 
after  being  sifted  and  blended  they  are  allowed  to  remain  together  for 
a  time,  when  the  starch  becomes  fragrant,  and  the  product  is  the  <^  violet 
powder  ^  of  commerce,  which  is  largely  used  in  the  comi)osition  of  tooQx 
powders.  Sachets  of  orris-flour  give  a  delightful  odor  to  clothes  and 
linens  in  wardrobes  or  drawers. 

PEPPEE. 

The  black  pepper  of  commerce  is  the  seed  of  Piper  nigr%im^  a  half- 
scandent,  or  climbing  plant,  a  native  of  India;  it  is  cultivated  in  vari- 
ous warm  countries.  The  plant  is  propagated  from  cuttings  taken  from 
itB  climbing,  shrubby  stem.  Eich  lowlands,  but  not  wet,  are  selected  for 
a  plantation.  Young  plants  are  set  about  10  feet  apart,  and  their  climb- 
ing habit  rendering  it  necessary  to  provide  them  with  some  support,  a 
pirop  is  set  along  with  each  plant;  these  pi*ops  are  generally  made  of 
roagh-barked  or  thorny  plants,  and  on  account  of  being  set  when  green, 
*  jost  as  they  are  taken  from  the  tree,  they  sometimes  grow,  which  has 
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given  rise  to  the  statement  "that  the  pej^r  is  planted  near  to  the  root 
of  a  tree  upon  which  it  climbs.'' 

The  tops  of  the  plants  are  usually  turned  down  after  reaching  a  height 
of  6  or  8  feet,  or  to  the  top  of  the  prop,  so  that  a  well-managed  pepper 
plantation  greatly  resembles  a  vineyard,  whea  the  vines  are  trained  to 
poles  or  stakes.  Much  attention  is  given  to  careful  culture,  and  an  acre 
will  yield  on  an  average  1,000  pounds  of  pepper-corns.  The  berries,  or 
fruits,  are  borne  upon  a  spadix,  that  is,  they  are  arranged  in  dense  clus- 
ters round  a  central  stalk.  GWiey  are  of  a  red  color  when  ripe,  but  are 
gathered  before  being  fully  matured,  and  just  as  they  begin  to  change 
from  the  green  to  the  red-colored  state.  When  gathered  they  are  spread 
in  the  sun  to  dry,  and  when  they  shrivel  and  turn  black  are  ready  to  be 
packed  for  market. 

White  pepper  is  the  same  fruit  allowed  to  ripen :  it  is  then  gathered 
and  soaked  in  water  until  the  outer  skin  is  soft,  which  is  then  removed 
by  rubbing.  The  seed  itself  is  of  a  wliilish-gray  color,  and  when  dried 
forms  white  pepper. 

Respectfully  submitted. 

WILLIAM  SAUNDERS, 
JETorUculturistj  Pomologiti,  Landscap^Gardrntr^  and  Superintendent  of  Qroundt, 

Hon.  Geo.  B.  Lobing, 

Commissioner  of  Agriculture* 


REPORT  OF  THE  BOTANIST. 


Snt :  I  beg  herewith  to  submit  the  following  report  of  the  work  of 
this  diyision  for  the  past  year : 

GBuiSSES  FOB  QDEXAS. 

As  the  result  of  our  many  inquiries  with  reference  to  the  native 
grasses  of  Texas,  much  information  has  been  elicited  respecting  several 
species  which  give  promise  of  fully  meeting  all  the  wants  of  that  sec- 
tu>n  of  country.  The  principal  need  is  of  a  permanent  pasture  grass, 
one  which  will  yield  well,  bear  the  tramping  of  stock,  and  endure  the 
droaffht  of  summer.  Such  a  pasture  grass  would  supply  good  grazing 
for  nme  or  ten  months  of  the  year.  During  the  two  or  three  £ie8t  months 
the  supply  will  generally  need  to  be  supplemented  by  annual  grasses 
provided  for  that  purpose.  In  many  parts  of  Texas  farmers  do  not  feel 
any  need  of  a  supply  of  hay,  as  the  winters  are  so  open  as  to  allow 
stock  to  graze  in  the  open  fields,  provided  suitable  pasturage  is  fur- 
nished. However,  in  parts  of  the  country  where  there  is  any  liability 
to  severe  or  protracted  winter  storms,  it  will  be  prudent  to  provide  a 
supply  of  hay. 

llie  grasses  that  thus  far  seem  to  offer  the  most  promising  results  for 
permanent  pastures  are :  Johnson  grass  (Sorghum  hala^ense),  Bescue 
grass  (Bromtis  unioloides)^  Texas  blue  grass  (Poa  arachntfera)^  and  the 
Faspalum  ovatum  described  and  figured  in  last  year's  report. 

The  Poa  arachnifera^  locally  called  Texas  blue  grass,  has  been  known 
for  many  years  as  one  of  the  native  grasses  of  Texas,  and  during  the 
past  six  years  has  been  made  the  subject  of  some  extended  exjieriments, 
chiefly  by  Mr.  Geo.  H.  Hogan,  of  Ennis,  Ellis  County.  The  species  was 
first  described  by  Dr.  John  Torrey  in  the  report  of  Captain  Marcy's  ex- 
exploration  of  the  Red  River  of  Louisiana,  as  ha\ing  been  found  on  the 
headwaters  of  the  Trinity,  and  named  Poa  arachnifera  from  the  pro- 
ftise  webby  hairs  produced  about  the  flowers,  although  it  is  found  that 
this  is  a  variable  character,  probably  depending  somewhat  on  the 
amount  of  shade  or  exposure  to  which  the  grass  is  subject. 

Several  years  ago  Mr.  Hogan  sent  specimens  of  the  grass  to  this  de- 
partment, which  were  examined  and  determined  by  the  botanist,  and  as 
it  was  shown  to  be  a  relative  of  the  Kentucky  blue  grass,  Mr.  Hogan 
adopted  for  his  species  the  name  of  Texas  blue  grass.  We  give  below 
some  exti-acts  from  his  letters  relating  to  the  subject: 

I  call  it  Texas  blno  grass,  and  if  it  were  possible  to  patent  it  I  would  not  give  it  for 
in  the  Miiiieral  wealth  uf  Texas.  I  find  it  is  sprea^ling  rapidly  over  the  country,  and 
I  claim  for  it  all  and  mare  in  Texas  than  is  awarded  to  the  Foa  j^ratensU  in  Kentucky. 
It  seems  to  be  iiidigenons  to  all  the  prairie  country  between  the  IVinity  River  and  the 
Brazos  in  our  State.  It  blooms  here  about  the  last  of  March,  aud  ripens  its  seeds  by 
the  15th  of  April.  Stock  of  all  kinds,  and  even  poultry,  seem  to  prefer  it  to  wheat, 
lye,  or  anything  else  grown  in  the  winter.  It  seems  to  have  all  the  characteristics 
©f  the  roapratttHsis,  only  it  is  much  larger  and  therefore  a  lT«)rds  more  grazing.  I  have 
known  it  to  grow  10  inches  in  ten  days  during  the  winter.    The  coldest  winters  do 
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not  «ven  nip  it,  and  althougli  it  seems  to  die  down  darinff  summer  it  spriogs  up  as 
soon  as  the  first  rains  fall  in  September  and  grows  all  wwter.  I  have  known  it  in 
cnltivation  some  five  years  and  have  never  been  able  to  find  a  fault  in  it.  It  will  be 
ready  for  pasture  in  three  or  four  weeks  after  the  first  rains  in  the  latter  part  of  Au- 
gust or  first  of  September.  I  have  never  cut  it  for  hay.  Why  should  a  man  want 
hay  when  he  can  have  green  grass  to  feed  on  t  With  a  pasture  well  set  in  this  fi^rass 
you  cannot  run  after  your  cows  fast  enough  to  get  them  to  eat  hay  in  our  coldest 
weather.  Very  few  of  our  farmers  are  paying  any  attention  to  grass,  but  most  of 
them  are  raising  cotton  to  the  exclusion  of  com,  wheat,  oats,  &c.,  and  I  am  convinced 
it  will  take  some  very  severe  lessons  in  experience  to  teach  them  that  grass  is  the 
main  stake  in  agriculture,  either  as  hay  or  pasture. 

Mr.  S.  0.  Tally,  of  Ellis  County,  Texas,  has  sent  specimens  of  this 
grass  for  identification.  He  says  it  is  abnndant  there,  bears  heavy 
pasturing,  and  makes  a  beautifol  yard  or  lawn  grass.  He  went  to  Ennis 
to  see  the  grass  grown  by  Mr.  Hogan  as  Texas  blue  grass,  and  was  sat- 
isfied that  his  grass  was  the  same.  He  will  be  glad  to  aid  in  bringing 
this  grass  to  notice.    He  writes  further  as  follows : 

I  have  shown  it  to  several  Eentucldans  from  the  blue  grass  region  of  Kentucky  and 
they  have  become  deeply  interested  in  it,  and  some  are  of  the  opinion  that  it  is  veiy 
nearly  equal  to  the  Kentucky  blue  grass,  which  also  grows  well.here  when  onoe  set; 
the  difficulty  is  in  getting  a  stand  owing  to  the  looseness  of  the  surface  soil,  unless 
the  season  is  favorable.  The  Texas  blue  grass,  if  we  accept  Mr.  Hogan's  name,  ooxnes 
spontaneously  apparently  where  ail  other  vegetation  is  killed  by  tramping.  I  find  it 
by  the  roadside,  by  fences  and  hedges,  and  growing  luxuriantly  under  Osage  orange 
t^aes  15  feet  high.    Shade  does  not  appear  to  hurt  it  any  more  than  orchard  grass. 

Mr.  0.  B.  Eichardson,  of  Henderson,  Texas,  says  of  the  same  grass, 
the  seed  of  which  he  obtained  from  Mr.  Hogan: 

I  planted  the  seed  in  the  spring  in  three  short  rows  on  quite  a  poor,  sandy  spot  in  my 
garden.  They  came  up  well  and  grew  finely  until  the  dry  weather  set  in  about  the 
middle  of  «Fune.  It  then  appeared  to  dry  u^  and  I^decided  it  to  be  a  failure  on  high, 
sandy  lands.  But  when  the  rains  came  on  in  September  it  started  up  afresh  and  m 
now  (March  27)  6  inches  high,  after  having  been  eaten  to  the  ground  in  December  and 
a^ain  in  January.  I  planted  tlie  rows  2  feet  apart,  and  while  it  was  young  kept  down 
the  crab  grass.  Now  it  has  entirely  sodded  the  space  between  the  rows  by  means  of  its 
runners.  It  stood  the  very  hot  and  dry  summer  when  only  four  months  from  the  seed. 
I  am  much  pleased  with  it,  and  intend  to  save  seed  and  plant  a  meadow  in  the  fall. 

Foipalum  ovatum  was  described  and  figure-d  in  the  report  for  1880. 
Since  then  we  have  received  specimens  from  a  gentleman  of  Louisiana, 
without  particular  remarks  as  to  its  value,  and  more  receutly  from  our 
statistical  correspondent  atOuntersviUe,  M:arshall  County,  Alabama,  Mr. 
As  J.  Baker,  who  says  it  is  one  of  their  best  perennial  grasses,  with- 
standing the  severest  drought,  and  is  relished  by  all  stock. 

Johnson  Grass  {Sorghum  halapense)  is  growing  in  popularity  as 
farmers  become  more  familiar  with  its  value  as  a  hay  grass.  It  yields 
a  larger  quantity  of  hay  to  the  acre  than  Bermuda  grass,  but  is  coarser 
and  inferior  in  quality.    One  correspondent  says : 

It  produces  enormously  as  a  hay  crop,  but  has  the  disadvantage  of  being  eradicated 
with  difficulty  and  is  liable  to  spread  to  the  cultivated  grounds.  It  also  requires  a 
good  soiL  These  obiections  tend  very  much  to  diminish  its  culture  on  a  lai^  scale, 
particularly  on  small  and  medium  sized  farms. 

BEBIITUDA  GRASS. 

Mr.  S.  0.  Tally,  of  Ellis  County,  Texas,  says : 

Bermuda  is  now  the  most  popular  grass  here,  and  it  is  being  planted  by  plowing  up 
the  Bermuda  sod,  cutting  it  up,  and  then  scattering  it  on  the  land  selected  for  past- 
'^^e,  and  plowing  it  in  shaUow  when  the  land  is  as  wet  as  it  wiU  do  to  plow. 

Of  Alfalfa^  or  Lucemy  he  says : 

Alfalfa  also  does  well.    The  difficulty  is  in  the  first  year.    The  weeds  grow  so  rap- 
"^h  in  the  spnne  that  they  smother  the  young  plants  unless  sown  very  thick  on 
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clean  land,  or  land  nearly  :free  from  seeds  of  weeds.  Oar  fisirmers  are  beginning  to  see 
the  folly  of  their  former  neglect  of  thio  grasses  and  now  would  willinely  pay  more  to 
have  part  of  their  land  reset  in  grass  tlian  it  cost  them  to  have  the  sod  orolcen  and  the 
grass  destroyed,  many  of  them  having  broken  every  acre  to  put  in  com  and  cotton, 
andoiow  cannot  buy  unbroken  land  near  them,  and  have  to  feed  their  work  stock  as 
regularly  in  summer  as  in  winter. 

WTLB  OATS.    Avenafatua. 

In  the  description  given  of  this  grass  in  connection  with  the  fignre 
in  another  part  of  this  report,  it  is  stated  that  the  common  cultivated 
oat  is  believed  sometimes  to  degenerate  into  the  wild  oat.  The  follow- 
ing case,  described  by  Mr.  J.  G.  Pickett,  of  Pickett's  Station,  Wiscon- 
sin, certainly  seems  1^  afford  evidence  to  that  effect.  The  circnmstance 
can  only  be  otherwise  accounted  for  by  supposing  the  accidental  intro- 
daction  of  the  wild  odt  through  seed  obtained  from  some  foreign  source. 
It  shows  also  how  easily  this  pest  is  spread  after  being  once  introduced 
into  a  field.    Mr.  Pickett  writes  as  follows : 

Indosed  I  send  you  specimens  of  a  plant  known  in  this  section  as  wild  oats.    The 
Mstory  of  the  plant  is  as  foUows :  In  the  year  1856  Mr.  Lucius  Hawley,  of  this  town, 
threahed  with  a  machine  about  15  acres  of  common  white  oats  from  the  stack  upon 
th^  ^^und  on  wliich  the  crop  erew.    The  straw  was  indifferently  piled  up,  and  so  re- 
mained through  the  winter.    In  the  fofiowing  spring  the  straw  was  set  on  fire,  bat 
being  wet  was  but  partially  burned,  and  what  remained  was  scattered  over  about  an 
acre  of  ground,  and  with  tne  balance  of  the  field  was  plowed  under  and  the  field  sown 
to  aprmff  wheat.     At  harvest  time  the  threshing  ground  and  the  land  upon  which 
the  parnally  bunt  straw  had  been  drawn  was  found  to  be  completely  o<yupied  by  a 
crop  of  oats,  and  so  thick  upon  the  ground  as  to  have  completely  smothered  the  wheat. 
3ftr;  Hawlev,  supposing  the  oats  were  from  those  of  tlie  former  crop,  did  not  examine 
the  giBin  oloeely,  but  cut  the  wheat  and  oats  with  a  reaper^  at  the  same  time  keeping 
the  grains  separate  as  much  as  possible,  and  he  did  not  discover,  until  stacking  the 
grmiiif  tSiat  the  oats  were  not  the  common  oat,  but  something  different  from  any  he  had 
■e^  before.    The  oaits,  ri^ning  early,  had  Celled  upon  the  reaper  and  wove  carried 
snore  or  less  over  the  entire  field,  and  a  crop  of  spring  wheat  again  fbllowing,  the 
xiew  oats  were  found  scattered  over  the  whole  field.    This  was  the  first  known  of  this 
peat  here,  and  up  to  this  time  (March,  1882,)  it  has  continued  to  spread  over  the  coun- 
try bv  being  mixed  with  seed  wheat  and  oats,  and  transported  from  farm  to  farm  by 
-threaLinz  machines  until  the  damage  done  can  hardly  be  estimated.  It  will  effectually 
znn  out  any  crop  and  take  entire  possession  of  tibe  soil.     Seeding  down  the  land  for 
-Ihree  or  four  years  will  eradicate  the  grain^  and  this  is  the  only  remedy  jet  found. 
TThis  oat  is  a  winter  grain  and  wiU  not  germinate  and  grow  until  it  has  laid  in  or  upon 
Xhe  ground  over  winter  and  been  frozen.    I  have  known  a  field  of  40  acres  sown  in 
the  spring  with  clean  seed  wheat  and  nothing  else,  from  which  was  threshed  600 
lioshels  of  these  oats  and  wheat,  about  equaling  the  amount  of  seed  sown.    The  oat, 
'While  growing,  looks  precisely  like  the  common  oat,  but  ripens  early  and  shells  easily. 
The  kernel,  wlien  ripe,  is  nearly  black,  and  bos  attached  to  it  a  spiral  barbed  tail,  by 
which  it  will  attach  itself  to  clothing,  grain  bags,  and  to  every  crevice  about  a  thresh- 
nog  machine,  fanning  mill,  or  reaper,  and  will  even  penetrate  the  skins  of  animals. 
When  cleaned  the  grain  weighs  from  12  to  18  pounds  per  bushel,  and  is  only  used  bv 
finely  grinding  the  grain  for  stock,  or  by  cutting,  before  ripening,  for  hay,  of  whlcn 
it  makes  a  ^^d  quality.    My  own  theory  of  its  origin  is  that  by  the  action  of  fire 
*&d  the  winter  exposure  the  common  oat  on  the  farm  of  Mr.  Hawley  changed  its 
^ety  and  nature  into  this  wild  winter  oat,  which  is  now  the  worst  pest  this  part  of 
wiioonsin  has  yet  known. 

OIBOXTIiAB  LETTEB. 

The  following  circular  was  sent  to  the  oorrespondents  of  the  depart- 

^t  and  to  others  interested  in  grass-culture  in  the  South  and  West, 

J<>  which  a  large  number  of  replies  were  received,  a  digest  of  which  fol- 

»WB: 

Dkpabthxnt  of  Aqriculture,  DitiaioN  of  Botant, 

Washington f  D,  C,  November  16, 1881. 

.  ^:  I  am  weU  aware  of  the  immense  importance  of  the  grass  crop  to  the  agricultural 
|2*M8  of  the  country,  and  that  many  districts  are  subject  to  heavy  losses  and  die- 
'^'SBtiges  from  the  want  of  grasses  suitable  to  their  peculiarities  of  soiil  and  climate. 
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Wfth  the  imrpoee  of  doing  all  that  is  poerible  for-the  benefit  of  the  oountry  in  ttiis 
direction,  it  is  desirable  to  obtain  very  fall  information  firom  all  observing  and  pro- 
gressive fanners  and  stook-raisoxe  oonoeming  the  different  kinds  of  grasses  which,  in 
their  respective  districts,  are  found  vaiaable,  and  the  various  oonditidns  of  Boii,  moistere, 
or  elevation  which  affects  their  sascessf  ol  on] tare.  The  acquisition  of  snoh  infotma^on 
will,  we  hope,  enable  us  to  arrive  at  some  concliiuons  that  will^be  of  service  to  the 
country,  and  to  this. end  we  ask  your  attention  to  tne  snbjoined  qnestions,  hoping  that 
you  will  give  a6  full  replies  as  possible. 

1.  What  are  the  natural  pastu2»  grasses  of  your  district? 

2.  Are  any  natural  pasture  glasses  out  for  the  hay  crop;  and,  if  so,  what? 

3.  What  cultivated  grasses  are  used  for  making,  a  hay  cropf 

4.  Have  any  experiments  been  made,  to  your  knowledge^  m  the  introduction  of  new 
grasejes;  and,  if  any,  whatf 

5.  Please  suggest  any  grasses  that  might  be  useful  in  your  section. 

0.  What  is  the  character  of  the  soil  upon  which  eachldiid  of  cultivated  graoi  does 
the  bestf 
An  estrly  reply  is  respectfully  requested. 

Truly,  yours,  &c.,  GEO.  B.  LORINO. 

CamnUitUnur  e/  Agriduihttre. 

DIGEST  OF  UnPORMATION  RECEIVED. 

Some  350  returns  were  received  to  the  eireulars  sent  out.  In  mcuiy 
Instances  the  answers  to  the  inqoiries  were  not  so  ftill  and  complete  as 
desired.  Some,  however,  in  addition  to  tlie  formal  report,  wrote  more 
folly  \ipou  the  subject,  giving  the  vabe  of  particmiar  grasses  for  gt^aing 
and  hay^  and  their  comparativB  merits,  together  with  some  of  l&e  causes 
whidh  have  ©pei^ted  to  produce  fkilnres. 

As  a  general  uiing  the  correspondents  were  not  aoqj^aifiited  witti  the 
botdtiic  or  technical  names  of  the  grassesL  and  gave  the  eomnfon  or  local 
name  where  there  was  one.  It  fluently  happen^  that  the  sao&e  grass 
will  hafve  different  local  names  even  in  places  not  &r  remote  flrofii  each 
othdr,  and  also  that  the  same  name  wiU  be  applied  to  grasses  v^^  un- 
like. Many  have  no  common  name,  and  are  referred  tb  as  wild  grass, 
woods  grass,  swamp  grass,  &c. 

So,  in  examining  the  reports,  a  perplexing  difficulty  waES  often  en- 
countered in  not  being  able  to  determine  to  what  species  a  grass  belonged 
from  the  name  given.  In  some  instances  this  difficidty  was  obviated  by 
obtaining  specimens  of  the  plants  referred  to;  in  ottiers  they  were  not 
sent,  or  failed  to  reach  here. 

The  reports  were  sent  in  with  commendable  promptness,  and  all 
evinced  a  great  interest  in  the  subject,  and  expressed  a  strong  desire  to 
aid  the  undertaking  by  all  means  in  their  power, 

WASHINGTON  TERRITORY  AND  OREGON. 

Prom  Washington  Tenitory  twelve  reports  were  received,  and  ttom 
Oregon,  thirty-one.  They  are  so  much  alike  that  we  con^der  them  to- 
gether. 

NATIVE  PASTURE   GRASSES. 

Bunch  grass  is  found  in  the  drier  places  and  on  the  hills.  Wild  j)ea- 
vine  and  a  few  wild  grasses  in  the  timber;  clover  upon  bottom-lands: 
wild-rye  grass,  a  speoies  sf  Elyrwm^  upon  lowlands,  and  a  variety  oi 
mixed  grasses  upon  the  prairies. 

Several  species  of  grass  are  called  bunch  grass,  the  principal  of  wUA 
are  Foa  tenuiJbUa  Nutt.,  Festuca  scabrellay  Eriocoma  euspiduta^  and  some 
of  the  species  of  Stipa. 

Bunch  grass,  which  formerly  was  the  principal  pastore  grass  upon 
the  uplands,  has  becodie  about  exGnct,  partly  from  the  land  beingMwen 


REPORT  OP  THE  BOTANIST.  235 

for  cultivation  and  partly  fh)m  overfeeding.    Its  place  has  been  taken 
by  wild  chess  (Bromus  seoalinus)  and  other  poor  grasses. 

Bat  little  native  grass  is  cut  for  bay,  some  little  wild  red  top,  wild- 
rye  grass,  salt  marsh  grass  upon  tide-water,  and  east  of  the  Cascades  a 
little  bouch  grass  is  cut. 

CTTLTiyATHD  OBA88B8. 

Timothy  is  found  universally  distributed  throughout  this  section,  and 
has  become  so  well  established  that  some  consider  it  indigenous.  It 
has  so  tenacious  a  hold  upon  the  soil  that  it  can  scarcely  be  killed  out. 
As  a  hay  grass  timothy  has  no  superior;  for  a  pasture  grass  it  gives 
out  too  early  in  July. 

Kext  in  general  diffusion  come  liie. clovers  and  orchard  grass.  Eed 
top  also  is  quite  common.  Kentucky  blue  grass,  though  not  so  exten- 
sively introduced,  seems  well  adapted  to  some  portions  of  this  section. 

The  soil  and  climate  of  Oregon  and  Washington  Territory  are  admir- 
ably adapted  to  the  culture  of  grass,  and  any  kind  will  do  well  if  allowed 
a  fjdr  chance;  There  is  a  great  diversity  of  soil^  and  often  on  the  same 
farm  all  kinds  may  be  found,  from  tiUe  black  sandy  loam  to  red  clay. 

From  some  come  inquiries  for  a  grass  that  will  do  well  upon  lands 
worn  out  by  constant  wheat-cropping.  Others  say  that  tliey  are  sowing 
clover  on  their  exhausted  lands  to  recuperate  them,  and  no  better  advice 
can  be  given  the  former  than  to  ao  likewise.  By  this  means  the  tired 
lands  can  soon  be  restored  to  fertility. 

A  better  way,  and  one  which  the  intelligent  farmers  will  soon  learn  to 
follow,  is  to  avdid  depleting  the  land  at  all,  but  by  a  suitable  rotation 
of  crops,  among  which  the  dovers  and  grasses  should  have  a  prominent 
placej  the  lands  can  be  kept  in  a  normal  state  of  fertility,  and  being 
naturally  rich  will  yield  a  generous  reward  to  the  husbandman's  tolL 

CALIFOENIA. 

From  California  thirty-seven  reports  were  received.  They  give  the 
following  as  the  principal  grasses : 

NATIVE  PASTURE  GRASSES. 

Wfld  oats  (Alvena  fatua)^  alfilaria  {Erodium  cicutaritim),  bur-clover 
(Medicarga  denticulata)j  wild  clovers,  oi  which  there  are  several  species, 
and  bunch  grass,  in  the  order  named.  In  the  northern  part  of  the  ^tate 
a  little  wild-rye  grass  {Elymus)^  wild  red  top,  and  wild  pea  vine  are  found. 

Acccounts  from  the  central  and  southern  counties  state  that  the  na- 
tive bunch  grass,  which  formerly  furnished  a  nutritious  feed  for  a  la];ge 
part  of  the  Pacific  slope,  has  of  late  years  become  about  extinct,  and  io 
0ome  sections  the  alfilaria,  bnr-clover,  and  other  forage  plants,  which 
were  found  on  the  uncultivated  lands  during  spring  and  early  summer, 
are  slowly  but  surely  dying  out,  and  their  places  are  being  taken  by  a 
WiHthless  grass  that  nothing  will  eat,  green  or  dry. 

Mr.  C.  O.  Tucker,  of  Ballena,  attributes  this  gradual  disappearance 
of  the  native  grasses  to  the  constant  and  too  close  pasturage  at  and 
j^or  to  the  time  for  maturing  theii\seeds,  and  to  a  too  persistent  pastur- 
age with  sheep  at  other  times,  causing  the  ground  to  become  thoroughly 
tiodden  and  compacted.  This  has  been  followed,  during  the  last  few 
jears,  by  unusually  hot  and  dry  summers.  He  kn6\^6  of  no  section 
trliere  the  need  of  useful  forage  plants  is  more  severely  felt  than  here. 
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'  All  the  nati\^  grasses  of  Oalifomia,  except  the  bunch  ^rass,  are  an- 
nuals ;  hence,  between  the  vegetation  of  the  seed  and  the  tune  when  the 
plants  get  large  enough  to  famish  grazmg  is  a  period  very  trying  to 
stock.  A  perennial  that  would  afford  feed  dorijig  this  time,  they  say, 
would  be  a  very  great  acquisition. 

Mr.  Mart.  Walker,  of  Saint  Helena,  says  that  there  is  an  intense  de- 
sire among  farmers  to  obtain  a  grass  capable  of  resisting  the  intense  heat 
and  drought  of  summer,  and  afford  grazing  for  cattle  during  that  period, 
and  if  possible  one  that  will  grow  on  poor  soil.  For  the  want  of  some 
such  resource  many  districts  are  fa«t  becoming  worthless.  He  says  that 
this  results  trom  the  system  of  continuous  cropping  to  which  the  land 
has  been  subjected  for  the  last  tiiirty  years. 

NATIVE  GRASSBS  CUT  FOB  HAY. 

Except  wild  oats  and  bur-elover  but  little  native  grass  is  cut  for  hay. 
In  the  northern  part  of  the  State  a  little  wild-r>'e  grass,  \^ild  red  top, 
and  in  some  localities  rushes,  are  cut. 

CUJiTIVATED  GUASSBS. 

The  various  graans,  as  wheat,  rye,  and  barley,  cut  when  in  the  milk, 
are  principally  relied  upon  for  hay  in  many  i)arts  of  California.  They 
come  as  volunteers,  or  very  often  after  the  grain  is  taken  off  a  "half- 
cast"  of  seed  is  sown  on  the  stubble  at  the  first  rain  in  the  fall  and 
harrowed  in.  Wild  oats  are  cut  extensively,  and  alfalfa  (Medicago  sativa)^ 
often  called  lucem,  is  cultivated  largely  for  hay,  especially  in  the  south- 
ern part  of  the  State,  where  by  irrigation  large  crops  are  made. 

In  the  northern  and  central  counties  timothy  and  clover  are  cut  to 
some  extent,  and  are  commented  on  favorably.  Thus  far  but  very  little 
attention  has  been  given  to  this  subject.  The  general  system  of  farm- 
ing in  vogue  here  is  so  different  from  that  of  other  parts  of  the  country, 
and  so  few  experiments  have  been  made^  that  no  particular  grasses  or 
forage  plants  can  be  recommended  at  this  time. 

Purtiier  experiments  and  developments  will  have  to  determine  this 
important  question. 

IDAHO  AND  MONTANA. 

Bunch  grass  is  common  throughout  the  hill  country.  In  the  lowlands 
the  wild-rye  grass  and  other  coarse  grasses  are  found.  Timothy  is  found 
successfully  cultivated  everywhere.  In  Idaho  clover  is  cultivated  exten- 
sively, especially  in  the  Boise  Valley,  where  some  very  large  crops  are 
reported.  Some  farmers  have  put  their  whole  places  in  it.  The  small 
I'ed  clover  is  preferred.    Alfalfa  succeeds  well  in  Montana. 

Timothy  and  clover  are  recommended  for  the  bottoms,  and  alfalfa  for 
the  "  bench  lands."  All  the  grasses  would  succeed  well  with  attention. 
The  soil  and  climate  are  well  adapted  to  their  growth,  and  all  things 
seem  favorable  to  their  culture,  both  for  pasture  and  hay.  All  the 
'armers  have  to  do  here  is  to  avoid  the  mistake  made  in  many  new  sec- 
lions,  that  of  overpasturing  and  continuous  cropping,  and  for  years  to 
jome  they  will  have  a  never-ceasing  source  of  wealth. 

UTAH. 

The  principal  native  pasture  grasses  of  Utah  are  the  bunch  grass,  wire 
;iass  (Jnmita  Bultims),  salt  grass  {Vil/a  depanp^ata),  and  buffalo  grass 
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The  wire  grass  and  salt  grass  are  cat  for  hay.  Lucem,  or  alfalfa  (Med- 
ioago  scUiva)^  is  caltiyated  for  forage  and  hay  to  a  greater  extent  than  any- 
thmg  else,  and  succeeds  well.  In  some  connties  scarcely  any  other  forage 
plant  is  cnltiyated. 

Glover  is  rex>orted  snccessfdl  in  some  places  and  timothy  in  others, 
though  neither  has  been  cultivated  largely. 

NEW  MEXICO. 

The  gramma  grass  (Bouteloua)  is  common  on  the  high  gronnd  through- 
out New  Mexico.  On  the  river  bottoms  there  is  a  little  blue  grass.  Al- 
faAfA  has  been  cultivated  more  than  any  other  forage  plant,  and  on  the 
bottomn  it  will  thrive  after  the  second  ydor  without  irrigation.  The 
millets  have  been  raised  some,  and  should  receive  more  attention.  Ko 
exi>eriments  worthy  of  note  are  reported. 

The  reports  from  Utah  and  New  Mexico  were  so  few  in  number  and 
the  area  so  great  and  so  diversified  that  no  suggestfons  can  be  made  as 
to  what  grasses  will  be  best  adapted  to  this  section.  Many  experiments 
will  have  to  be  made  to  determine  this. 

TEXAS.— NATIVE  GBASSES. 

From  Texas  therewere  sixty-niner^rts.  GRienatural pasture  grasses 
consist  of  the  mixed  grasses  usually  found  on  the  prairies  which  occupy 
so  large  a  part  of  the  State.  The  sage  or  sedge  grass  holds  a  prominent 
place  among  tliem,  but  when  overpastured  it  is  run  out^  and  the  mesquite, 
both  hardier  and  better,  takes  its  place.  The  mesquite  is  found  in  the 
northern,  central,  and  southern  -pB^ta  of  the  State,  but  not  much  in  the 
northeastern  part. 

The  term  mesquite  is  used  somewhat  indefinitely,  being  applied  to  a 
number  of  grasses,  but  here  it  is  probable  that  the  buffalo  grass  of  the 
plains  (Buchloe  cUictyloides)  is  meant.  It  ib  found  chiefly  on  the  black 
lands.  The  gramma  grass  (Boutdoiia\  of  which  there  are  some  patches, 
is  rapidly  disappearing,  and  is  being  replaced  by  the  mesquite.  Prairie 
grass  thus  far  has  been  the  chief  reliance  for  hay  as  weu  as  pasture. 

Texas  has  always  been  a  great  stock-raising  State,  apd  whOe  the  range 
was  uninterrupted  no  attenticm  was  given  to  cultivating  gnuss  or  to  im- 
proving pastures.  But  of  late  years  portions  of  the  State  have  been 
rapidly  filling  up,  and  the  range  consequently  diminishing,  so  now  the 
farmers  are  giving  considerable  attention  to  improving  their  pastuires 
and  to  the  hay  crop.  This,  intelligent  farmers  write,  should  receive  all 
the  encouragement  and  assistance  possible. 

Mr.  Talley  says  that  the  greatest  difficulty  in  making  the  culture  of 
Kentucky  blue  grass  a  success  is  in  getting  it  to  live  the  first  year. 
The  same  remark  is  applicable  to  most  of  the  grasses.  The  main  reason 
of  fiulure  he  says  is  not  so  much  on  account  of  the  drought  as  on  ac- 
count of  the  nature  of  the  soil.  It  is  loose  and  porous,  and  dries  up 
very  quickly  on  the  surface :  hence  they  often  find  it  difficult  to  get  a 
<< stand  ^  of  turnips  in  the  fan,  or  a  "stand  ^  of  millet  in  the  spring.  The 
ml  holds  moisture  well  below  the  depth  of  2  inches. 

He  further  says : 

I  hftre  taken  flreat  interest  in  inyestigating  the  subject  of  grasses,  and  my  labors 
rewarded  by  finding  a  much  greater  yariety  on  my  place  than  I  had  ever  sns- 
d,  and  aU  I  hare  to  do  is  to  caltivate  and  take  care  of  what  I  already  possessy 
cut  the  weeds  to  prevent  their  shading  and  smothering  out  the  grasses  aiieady  in 
ti^Agrocmd. 
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Texas  is  naturally  a  grass  State,  and  only  needs  &ir  attention  to  suc- 
ceed. Johnson  grass  and  Bermuda  are  reeeiving  considerable  atten- 
tion, and  for  the  most  part  are  spokip  of  favorably. 

Bur,  or  Galifbmiadover,  does  well  in  this  State,  and  is  highly esi^eemed 
in  California  for  the  feed  it  affords,  though  the  burs  or  seed-pods  stick 
to  the  wool  of  sheep  and  impair  its  value.  Al£ftl&  is  cultivated  largely 
here,  and  does  very  well.  Timothy,  orchard  grass,  and  clover  are  not 
reported  on  so  favorably  as  could  be  wished. 

The  millets  are  cultivated  quite  extensively  and  do  well.  Mr.  Clarke, 
of  Hempstead,  Waller  County,  Texas,  has  recently  sent  to  the  depart- 
ment samples  of  several  kinds,  among  which  were  specimens  of  the  so- 
eim^  double-headed  C^man  millet  4|  feet  high,  and  estimated  to  yield 
8  tons  to  the  acre. 

Mr.  W.  H.  D.  Carrington,  of  Austin,  says  thfit  there  is  but  one  na- 
tive grass  cultivated  for  hay,  and  that  is  what  is  called  Colorado  bot- 
tom grassy  sometimes  called  goose  grass,  and  in  some  places  Green 
Eiver  grass  (PamGum  Texanum).  The  method  of  culture  most  com- 
monly ^opted  is  the  same  as  that  for  crab  grass.  It  comes  voluntarily 
after  com  is  "laid  by."  A  few  farmers  have  found  it  so  profitable  that 
they  plow  and  harrow  their  land  in  winter  and  cut  the  grass  as  soon  as 
it  matures.  In  this  way  they  secure  two  crops  annually.  It  is  preferred 
by  all  kinds  of  stock  to  Hungariaa  grass  or  to  oats  in  the  sheaf.  It 
seeds  itself  freely.  The  hay  sells  now  (February,  1882),  at  $25  -per  ton, 
while  prairie  hay  sells  at  from  $10  to  $12  per  ton.  This  might  be  intro- 
duced into  the  Southern  States  without  requiring  any  cl^ge  in  tiie 
method  of  culture  generally  pursued.  It  is  figured  and  described  in 
the  report  for  1879. 

THE  SOUTHEBN  STATES. 

The  returns  from  Georgia,  Florida,  Alabama,  Mississippi^  and  Lou- 
isiana aie  so  similar  in  general  character  that  they  are  considered  to- 
gether, differences  being  noted  as  they  occur. 

NATIVB  PASTURK  GRASSES. 

By  an  examination  of  the  returns  from  this,  section,  crab  gra^s  (Pani- 
cum  sanguinale)  is  found  to  be  the  most  extensively  diffused  pasture 
grass  for  summer  and  fall  gracing^  while  crow-foot  {JEleusine  Indica)  is 
quite  common  in  Georgia  and  Florida. 

The  sedge  grass  also  holds  a  prominent  place  as  a  pasture  grass  in 
Georgia,  Alabama^  and  Louisiana,  being  reported  from  nearly  one-half 
the  counties.  Several  gTasses  are  called  sedge  and  broom  sedge.  They 
are  for  the  most  part  some  species  of  Andropogon  or  Stipa. 

Bermuda  grass  {Cynodon  daetylon)  is  reported  in  over  one-third  of 
the  counties,  and  is  probably  growing  in  many  more,  and  though  an  in- 
troduced grass  it  has  become  so  wdl  established  that  it  is  generally 
referred  to  as  a  native.  The  wild-pea  vine  is  also  plentiful  and  in  some 
places  quite  popular.  In  Florida  it  is  said  to  do  well  on  the  poor  sandy 
soil,  and  to  endure  the  heat  and  drought  of  summer.  Mexican  clover 
(Ri^hardwnia  scahra)  is  spreading  over  the  sandy  uplands  along  the 
;oast.  Tick  trifoil,  or  tickseed,  two  si>ecie8  of  Desmodium^  is  frequent 
n  rich  woods,  and  is  esteemed  as  a  milk-producing  plant.  Nimblewill 
'Uluhlenhergia  Mexicana  and  diffusa)  are  found  in  open  woods  in  the 
lorthern  and  central  counties. 

Tn  Alabama  and  Mississippi  Japan  clover  {Leftpedeza  striata)  has  spread 
^jxtiiDRiT-^iy  over  the  roadsides  and  uncultivated  fields.    It  will  gxow 
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vpon  mil  soils,  ev^.tbe, poorest,  ^d  withstands  the  heat  and  drought 
of  suouBisr  i^emarkabl^S^eU.  It  spreads  r^'Pidly,  and  some  say  it  wiU 
root  oat  itk^  broom  sedge  and  even  Bermuda.  It  is  rather  a  coarse  plant, 
and  dioold  be  trtod  only  in  places  onsui  toble  for  titie  better  grasses. 

In  liOaisiana  crab  grass,  though  stQL  common,  is  gradually  giviog 
plaoe  as  a  pastwe  grass  to  Bermndaan^  white  clover.  Several  species 
of  clover  seem  to  be  spreading  over  this  section  3  some  of  them  are  said 
to  aCQ^rd  eon8ideraA)le  see^. 

The  bur,  or  California  clover,  (Medicago  denticulata)  is  reported  in 
two  counties  of  Alabama,  and  has  been  successfully  tried  in  Georgia, 
In  California  it  is  highly  esteemed. 

Paspalum  ovatumiB  found  in  Texa§  and  Louisiana.  It  is  highly  spoken 
of  as  a  pasture  grass  by  those  who  have  examined  it.  (See  report  of 
the  botanist  for  1880.) 

Sfnmerous other  gras^  are  found  growing  with  the  foregoing  species^ 
bat  generally  are  of  noj)articular  value,  and,  having  for  the  most  part 
no  common  names,  they  are  spoken  of  as^wild  grasses,  &c. 

Ip  regard  to  native  pasture  grasses,  Mr.  Hawkins,  of  Hawkinsville, 
Ala.,  says: 

There  is  bot  very  little  grass  of  an  j  ^ind  ^ere,  except  the  wild  Tarieties  which  come 
spOBtaaeoosly  on  all  old  Belds  irith  .the  broom  sedge,  ^nd  pur  rery  best  pastnree  are 
on  theee  old  fields.  Old  fields,  when  torned  out,  usually  grow  weeds  the  first  two 
years  and  require  about  four  years  for  them  to  become  sodded  with  broom  sed^e. 
Bom  this  oA*  m  early  spring,  ana  with  sufficient  oattle  it  need  never  be  burned  again, 
as  the  caftle  will  keep  it  dowA.  I  have  an^  excellent  pasture  of  160  acres  of  this  kind, 
Vhieft  wiU  keep  in  good  oondiiion  ZO  head  of  oattle,  half  as  many  moles  when  not  at 
wo^  and  tome  hogs. 

NA.nVB  HAT  GBASfiES. 

In  this  section  crab  grass  is  cut  very  extensively,  being  reported  from 
nearly  every  county  where  any  attention  at  all  is  given  to  hay.  Crow- 
foot, as  a, crop  grass,  is  chiefly  confined  to  Gkorpa.  Some  of  the  coarse 
swamp  grasses  are  cut  to  a  considerable  extent  m  certain  localities. 

OTLTiviensn  orassss. 

Over  one-half  of  t^e  rjgports  from  this  section  state  that  no  attempts 
have  been  made  to  cultivate  grass  for  hay.  Th&y  rely  entirely  upon  the 
volunteer  grasses,  the.prindpal  qoe  being  crab,  which  some  consider  to 
to  be  superior  to  the  go-called  cultivated  grasses. 

The  chief  reasons  given  in  favor  of  Groh  grass  as  a  pasture  grass  and 
for  hay  are  that  it  is  indigenous,  and  therefore  well  adapted  to  with- 
stand the  effects  of  t\^e  climate ;  that  the  ground  has  only  to  oe  smoothed 
after' the  com  is  "laid  by,^  and  it  comes  voluntarily;  that  it  never  fails, 
and  does  well' on  poor  and  sandy  soil. 

Iq  the  remaining  counties  more  or  less  introduced  grasses  have  been 
eat  for  hay,  consisting  principally  of  herds  grass  (red  top),  the  clovers, 
timothy,  and  orchard  grass  in  the  order  named.  Bermuda  grass  is  ve- 
portea  to  be  cut  for  hay  to  a  greater  extent  than  any  other,  except  the 
crab  grass.  The  millets  are  cultivated  for  hay,  and  are  deserving  of 
more  attention,  for,  being  annuals,  they  can  be  grown  successfully  in 
an  parts  of  tJie  South.  In  Louisiana  the  cow-pea  is  considered  one  of 
ttie  best  forage  crops,  and  its  cultivation  is  extending.  In  the  Bed  Biver 
dittriot  ttorghum  of  various  kinds  is  largely  raised  for  feed. 

JOHNSON  GRASS. 

Johnson  grass  Is  steadily  growing  in  favor  and  its  cultivation  exteod- 
i^f.    It  ia  Ming  intioduoed  on  the  low,  wet  prairie  lands  of  GDexaSy  and 
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the  reports  are  quite  &yorable.  It  ifi  essentially  a  hay  grass,  and  may 
be-cnt  three  or  four  times  a  year.  It  shonld  always  be  cat  before  the 
seed  stalks  mn  up,  else  it  will  be  too  coarse.  It  is  even  more  difflcnlt 
to  exterminate  when  once  well-set  than  Bermuda^  hence  shonld  not  be 
allowed  to  seed.  The  best  way  to  eradicate  it  is  by  frequent  plo wings 
in  July  and  August,  exposing  the  roots  as  much  as  possible  to  the  sun. 
It  will  not  bear  tramping. 

Both  this  grass  and  Bermuda  are  regarded  as  a  great  blessing,  or  as 
an  unmitigated  evil,  according  to  the  standpoint  from  which  they  are 
viewed.  The  exclusive  cotton-planter  is  apt  to  look  ,upon  them  with 
unabated  hostility,  while  those  who  are  beginning  to  diversify  th^ 
crops  look  ux)on  these  and  other  grasses  as  a  great  boon. 

In  these  States  hay  should  be  secured  early  enough  in  the  season  to 
allow  tiie  meadows  to  get  a  good  start  before  the  summer  drought  sets 
in,  so  that  the  roots  may  have  a  good  protection  during  thld  trying 
period.  Meadows  should  not  be  pastured  until  the  fall  rains  set  in,  and 
then  only  lightly,  and  never  when  the  ground  is  soft  firofii  much  rain. 
Care  should  be  taken  not  to  pasture  too  late  in  the  spring,  thereby  pre- 
venting the  grass  from  growing  tall  enough  to  cut  before  the  heat  of 
summer.  According  to  the  reports,  the  farmers  are  accustomed  very 
generally  to  pasture  too  closely,  which  causes  great  injury,  if  not  de- 
struction, to  the  grass. 

PERMANBNT  PASTURE. 

For  a  permanent  pasture  grass  the  Texas  blue  grass  {Boa  arachnjfera) 
promises  to  be  one  of  the  very  best  grasses  yet  brought  to  the  attention  of 
the  South.  It  is  a  strong,  deep-rooted  grass,  with  an  abundance  of  foli- 
age, and  seems  to  possess  all  of  the  characteristics  necessary  for  a  gj^dss 
to  be  saccessful  in  most  parts  of  the  ^outh.  It  grows  in  woods  qt  oi>en 
prairie,  and  thrives  upon  a  variety  of  soils,  poor  as  well  as  rich,  but  has 
not  so  far  as  reported  been  tried  upon  a  dry,  sandy  soil.  This  grasa 
seems  worthy  of  earnest  consideration  by  all  interested.  As  it  is  figured 
and  so  fiilly  described  in  another  part  of  the  report,  more  need  not  be 
said  here. 

The  Texas  blue  grass  dies  down  during  the  heat  of  summer  and 
jsprings  up  with  the  first  faU  rains  and  lasts  till  summer  again.  Ber- 
muda  comes  in  early  spi:ing  and  lasts  till  AMRStkComeS)  thus  being  a  «uni- 
m^r  pasture  grass. 

WINTER  FAflTURB. 

From  several  places,  especially  in  Georgia  and  Alabama,  requests 
come  for  a  grass  that  will  make  good  winter  pasture,  and  if  possible 
one  that  wiU  succeed  upon  weak,  sandy  soil.  The  cultivated  grasses 
best  adapted  for  winter  pasture  at  the  South  are  the  tall  meadow  oat 
grass  {Arrhenatherum  aiseiiaceum)^  which  will  thrive  on  more  sandy  soil 
than  most  of  the  cultivated  grasses  (though  it  prefers  a  rich  upland), 
and  will  yield  more  green  food  in  winter  than  any  #ther  grass. 

Orchard  grass  (Ddctylis  glamerata)  is  next  in  value.  It  does  well  in 
orchards  and  thinned  woods,  and  will  do  well  on  any  rich,  dry  soil. 
ifter  being  cut  or  eaten  down  by  stock  it  springs  up  again  with  great 
tipidity,  thus  rendering  it  of  peculiar  value  as  a  pasture  grass.  Bxperi- 
aent  demonstrates  that  these  grasses  will  thrive  and  do  well  in  the 
northern  and  central  counties  of  the  Gulf  States,  and  ought  to  succeed 
T>  ill  sections,  except,  perhaps,  on  a  very  diy  sandy  sou.  These  two 
^A<..>ses  are  thought  to  endure  the  heat  and  drought  better  than  other 
nni^vat^d  grasses.    Italian  rye  grass  {Lolium  Italicmn)  is  one  of  tihe 
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very  best  grasses  for  this  section— by  being  sown  and  harrowed  in  at  the 
flTBt  fedl  rains  it  will  be  ready  for  pasture  by  midwinter,  and  will  afford 
a  rich  pasturage  during  the  latter  part  of  winter  and  spring,  and  can 
then  be  plowed  under  for  the  following  crop,  thus  enriching  the  land  as 
well  as  furnishing  abundant  winter  fe^.  By  only  pasturing  very  lightly 
a  crop  of  ha^  can  be  cut  and  the  stubble  turned  under  for  a  following 
wheat  (Mr  other  grain  crop.  The  attention  of  farmers  cannot  be  too 
strongly  called  to  this  useful  grass.  Wild-rye  grass  {Elymtu)  and  wild 
meadow  barley  (Hordeum  prat€nse\  also  the  common  cultiirated  rye  and 
barleyi  make  excellent  pasture. 

BERMUDA  GRASS. 

Bermuda  has  of  late  attracted  more  than  usual  attention.  It  has 
been  referred  to  and  discussed  by  so  many  of  the  correspondents  that 
an  idea  of  tiiie  estimation  in  which  it  is  held  cannot  better  be  given  tiban 
by  making  a  few  extracts  from  their  letters. 

Mr.  Hawkins,  of  Barbour  County,  Alabama,  says  that  he  is  very  cer- 
tain now,  and  has  been  for  years,  that  the  great  want  of  the  South  is  a 
grass  with  which  the  tired  lands  may  be  seeded,  and  some  return  had 
while  the  land  is  being  recuperated.  Bermuda,  he  says,  is  the  grass  to 
do  this  if  it  seeded,  and  could  be  easily  destroyed  when  the  land  is 
wanted  for  cultivation.  These  difficulties,  he  says,  operate  si^ciently 
to  almost  exclude  it  from  the  tillable  land.  A  correspondent  from  Mis- 
sissippi says : 

Bennada  is  the  graas  for  this  country,  resistinj?  both  the  drought  of  snmmer  and 
the  froet  of  winter,  and  affording  a  richer  pastnrage  than  any  other  nass.  With  this 
far  pasture,  and  the  Johnson  grass  (iSor^/mm  /talopc/tse)  for  hay,  stock-raising  will  be 
more  profitable  than  cotton. 

Georgia  has  taken  the  lead  in  introducing  Bermuda  grass.  In  the 
central  part  of  the  State  it  is  found  in  every  county,  and  is  steadily 
growing  in  favor.  The  report  of  the  State  board  of  agriculture  for 
1881  says : 

The  hay  crop  of  Georgia  has  been  nnusually  fine  in  1881.  The  clovers  and  culti- 
TAted  grasses  made  heavv  crops  before  the  summer's  drought  commenced.  Xiarge  har- 
vests of  Bermuda  hay  were  realized  in  some  of  the  counties  of  Middle  Georgia,  where 
this  valifable  graes  is  being  more  highly  appreciated  every  year.  It  makes  a  hay  in- 
ferior to  none,  with  the  advantage  of  being  x)ermanent  when  once  well  set.  Quite  a 
number  of  farmers  now  realize  a  better  income  from  lands  set  in  Bermuda  than  they 
did  from  the  same  when  in  cotton. 

Another  correspondent  says : 

Bermuda,  beyond  all  doubt,  is  the  best  grass  for  pasture,  but  for  hay  we  need  other 
grasses,  and  I  am  satisfied  that  Johnson  j^ass  is  the  one  for  that  pnr|)0Ae.    'Hiese  two 
have  the  power  to  make  this  section  a  great  stock  country. 


Such  expressions  as  this  jfrequently  occur  in  the  reports :  "  Bermuda 
is  the  best,  but  the  farmers  are  afraid  of  it." 
Mr.  F.  Seip,  of  Rapides  Parish,  Louisiana,  says : 

Of  all  the  usual  cultivated  grasses  none  can  compare  in  general  usefulness  to  the 
Bermuda.  It  is  invaluable  as  a  pasture  grass  for  all  kinds  of  stock,  furnishing,  through 
ii«»arly  the  entire  year,  and  even  in  winter,  under  some  circumstances,  an  extraordi- 
imry  amount  of  lood.  For  hay  purposes  it  cannot  be  surpassed.  Under  favorable 
circnmstances  it  will  yield  more  to  the  acre  than  any  other  known  grass  with  the  ex- 
ception, possibly,  of  lucem  {Medicago  saliva)  and  Johnson  grass,  the  latter  being  too 
eoarae  to  make  superior  hay. 

Again  Mr.  Seip  says  of  Bermuda : 

U  can  onl^  be  recommended  for  permanent  pastures  or  meadows,  as  it  is  very  dilB* 
eaU  to  eradicate,  but  stiU  it  is  practicable  to  remove  it.    The  best  method,  I  think,  iB 
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Bommer  plowing  repeated  frequently,  followed  by  oats  in  the  fall  and  winter,  and 
after  the  oat  crop  by  a  heavy  crop  of  peaee.  If  this  Ib  well  done  there  will  be  no 
trouble  in  making  a  crop  of  com  or  cot&n  the  following  year. 

Colonel  Lane,  in  ^^  Forage  plants  at  the  South,''  says,  in  reference  to 
destroying  Bermuda : 

Upon  ordinary  upland  I  have  found  no  diffloulty  in  destroying  it  by  close  cultiva- 
tion in  cotton  for  two  years.  It  requires  a  few  extra  plo wings  to  get  the  sod  thoroughly 
broken  to  pieces.  The  breaking  should  be  done  witn  a  small  plow  first,  and  a  harrow 
run  over  it  once  or  twice  in  winter  or  early  spring.  Take  advantage  of  the  dry,  hot 
months  of  summer  to  hare  the  grass  that  may  be  found  alive  plowed  and  hoed,  and 
exposed  as  much  as  possible  to  the  sun.  lu  ordinary  seasons  so  muoh  of  the  grass 
will  be  killed  the  first  year  that  but  little  iuterference  with  the  next  crop  need  be 
apprehended. 

Bermuda  is  essentially  a  southern,  summer-pasture  grass,  and  as 
such  possesses  superior  qualities.  It  will  thrive  upon  poor  soil  and 
stand  the  heat  and  drought  of  summer.  It  is  nutritious  and  is  eaten 
by  all  kinds  of  stock.  It  is  permanent  when  once  well  set,  provided  it 
is  pastured;  otherwise,  the  broom  sedge  and  other  grasses  will  run  it 
out.  It  requires  tramping  to  flourish.  The  objections  it  encountered 
during  the  first  years  of  its  introduction  have  gradually  given  way,  as 
the  faraiers  have  seen  more  of  it,  and  have  become  better  acquainted 
with  its  nature  and  habits.  To  make  hay  it  requires  a  rich  soil — a  soil 
rich  enough  to  produce  good  crops  of  timothy  and  the  more  valuable 
grasses.  It  is  an  ameliorating  crop.  A  field  kept  in  Bermuda  a  few 
years  will  become  so  much  enriched  that  should  it  be  wanted  for  culti- 
vation the  increased  crops  will  more  than  pay  for  the  extra  labor  and 
expense  required  the  first  year  on  account  of  tilie  sod. 

Often  in  the  reports  a  request  is  made  for  a  grass  that  wHl  do  well 
on  their  exhausted  lands  and  yield  some  return  while  they  are  being 
recuperated.  Lands  naturally  fertile,  but  depleted  by  cropping,  if  not 
**  turned  out  in  commons,"  can  be  recuperated  by  proper  management 
through  tlie  agency  of  ameliorating  crops,  the  particular  ones  to  be  used 
varying  with  the  different  conditions  of  location,  nature  of  soil,  &c.,  and 
cannot  be  entered  into  minutely  here,  but  which  the  intelligent  cultiva- 
tor will  soon  learn  to  determine. 

Immediate  and  constant  returns,  as  some  ask  for,  should  not  be  ex- 
pected fh)m  a  soil  already  exhausted.  But  in  a  short  time,  by  generous 
treatment-,  they  can  be  brought  to  a  condition  to  once  more  reward  the 
toiler  for  his  labor,  and  will  prove  in  the  end  to  be  much  more  economi- 
cal than  to  '^  turn  the  fields  out"  and  wait  thirty  or  forty  years  for  the 
slow  process  of  natural  recuperation,  expending,  meantime,  one's  en- 
ergies in  clearing  and  bringing  into  cidtivation  new  tracts,  to  be  in  turn 
abandoned  and  ''turned  out." 

Some  ask  for  a  grass  that  will  do  well  upon  a  soil  naturally  poor  oi 
barren.  Such  a  soil  will  not  yield  anything  without  fertilizing,  except  a. 
few  worthless  weeds  or  some  of  the  coarser  plants.  Oood  grasses  will 
not  grow  on  land  that  will  not  produce  medium  crops  of  grain.  By  using 
icrtilizers  and  turning  under  green  crops  the  productiveness  can  be  in- 
creased so  as  to  give  fair  returns,  and  then  by  suitable  rotation  the  land 
^an  be  continuously  improved. 

BXPKRIMSKT8. 

m  nearly  one-half  of  the  counties,  according  to  the  reports,  no  ex- 
jeriments  introducing  new  grasess  have  been  made,  while  in  many  of 
iio  otl^er  counties  they  have  been  made  only  on  a  small  scale,  and  were 
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too  often  abandoned  as  failures  before  they  had  been  fairly  tested.  Fail- 
ures frequently  result  from  not  fully  understanding  the  nature  and  re- 
qoirements  of  the  grasses,  especially  during  the  early  stages  of  their 
growth.  At  first  they  are  weak  and  of  slow  growth,  and  require  speoial 
care  until  well  established.  They  need  to  be  protected  fh)m  the  vigorous 
and  already  well-rooted  native  species,  and  especially  irom  being  smoth- 
ered and  lolled  out  by  the  dense  growth  of  weeds.  Neither  should  stock 
be  permitted  to  commit  depredations  and  tramp  them  out.  Often  from 
neglecting  to  take  these  precautions  the  grass  dies  out  and  the  experi* 
ment  is  abandoned. 

Some,  however,  by  proper  care,  secure  a  good  stand  and  have  a  promis- 
ing prospect  of  success,  bat  by  overpasturing  or  pasturing  at  unsuit- 
able times  they  are  apt  to  exterminate  the  grass  and  attribute  the  fail- 
ure to  a  want  of  adaptability  of  the  grass  to  the  conditions  of  soU  and 
climate,  or  to  the  heat  and  drought  of  summer.  Hence  there  is  a  wide- 
spread and  often-expressed  sentiment  that  introduced  grasses  will  not 
succeed  in  the  South. 

It  may  be  true  that  in  the  extreme  South,  in  the  Gulf  belt,  the  in- 
tense heat  and  long  drought  of  summer,  combined  witli  a  weak,  sandy 
soil,  presents  dif&culties  to  the  culture  of  grass,  and  the  same  things 
affect  more  or  less  all  crops.  But  we  have  abundant  testimony  irom 
those  who  have  given  careful  attention  to  the  subject  that  in  a  majority 
of  cases  the  causes  of  failure  are  such  as  can  be  successfully  overcome 
by  proper  management. 

Mr.  J.  J.  Barclay,  of  Wheeler,  Ala.,  says : 

I  hare  exi>eriinent«d  on  my  place  with  most  of  the  cultivated  grasses,  and  find  they 
do  weU  if  protected  from  the  tramping  and  depredations  of  stock  for  one  season. 
*  *  *  I  am  confident  of  their  saccess  and  feel  that  their  introduction  into  this  por- 
tion of  the  South  will  he  of  Incalculable  benefit  to  the  country  and  people,  and  e8i>e- 
ciaUy  attractive  to  the  immigrant,  whoso  first  que6tion  is,  ''Do  grasses  grow  in  your 
Stat^T" 

Another  says  that  orchard  grass,  tall  meadow  oat  grass,  and  John- 
son grass  will  do  well  if  properly  attended  to  and  the  ground  suitably 
prepared.  Mr.  Hawkins  says  that  his  experiments  show  that  any  of  the 
grasses  will  do  well  upon  rich  loam,  or  on  moist,  stiff  land,  or  on  moist, 
sandy  land.     Mr.  D.  P.  Hurley,  of  Pike  County,8ays : 

I  would  add,  on  the  important  subject  of  grasses,  that  their  cultivation  is  sadly 
n^leoted,  not  because  the  climate  is  hostile  or  the  soil  unadapted,  nor  because  they 
eannot  be  successfully  cultivated,  but  for  the  reason  that  diversified  agriculture  is 
practically  disfavored. 

Mr.  P.  M.  Morehouse  sent  from  Texas  a  sample  of  Kentucky  blue 
grass,  grown  on  the  open  prairie,,  without  shade  or  extra  care  after  well 
set.  It  has  withstood  the  heat  and  drought  of  summer  for  three  years 
extremely  well. 

Other  extracts  might  be  given,  all  tending  to  show  that  the  grasses 
can  hNB  successfully  cultivated  in  a  large  portion  of  the  South.  All  through 
tbe  northern  and  central  counties  no  difiGiculties  will  usually  be  encount- 
ered in  cultivating  all  the  more  valuable  grasses  that  cannot  be  overcome 
b^  using  ^ood  judgment  in  selecting  the  soil  best  adapted  to  each  kind, 
giving  suitable  attention  to  the  preparation  of  the  ground,  and  givine 
the  grass  due  protection  during  ^e  first  stages  of  growth.  The  expen- 
ments  made  in  these  counties  and  the  success  attending  them  fblly  de- 
■lonstrate  the  truth  of  the  above  statements. 

Yet  there  are  large  tracts  of  country,  often  embracing  counties,  where 
m  meadow  of  grass  is  not  to  be  found.    Mr.  Hawkins  says  that  he  doee 
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not  know  of  a  meadow  of  cnltivated  grass  in  Sontheastem  Alabama. 
Similar  statements  come  from  Louisiana.  This  unfavorable  condition 
has  arisen  from  several  influences,  which  can  only  be  referred  to  here. 
Among  them  may  be  mentioned  the  custom  of  exclusive  cotton-plant- 
ing, which  has  been  so  sedulously  followed  for  so  many  years,  leaving 
but  little  time  for  anything  else;  also  the  habit  of  ^Huming  out''  fielcU 
when  depleted  instead  of  recuperating  them  by  ameliorating  crops. 

Another  is  the  rductance  and  hesi&tion  which  persons  nirturally  feel 
about  changing  old-established  ways  for  untried  methods,  without  the  en- 
couragement and  aid  of  example  to  guide  l&em  in  their  new  enterprise. 
!nie  want  of  seed  has  been  quite  an  impediment  to  increased  attention, 
being  given  to  the  grass  crops.  The  correspondents  say  that  a  liberal 
distribution  of  grass  seed  would  relieve  a  deeply-felt  need  and  do  much 
toward  deteripining  the  important  question  of  extending  grass-culture. 

Portions  of  Florida  and  the  district  along  the  Gulf  presents  some  diffi- 
culties to  the  culture  of  grasses  as  well  as  of  other  crops.  This  is  due 
to  several  causes,  and  experiments  will  have  to  determine  what  forage 
crops  are  best  adapted  to  this  section,  and  what  modes  of  culture  arc 
best  suited  to  them.  An  experimental  station  established  here  would 
do  much  toward  solving  this  imi>ortant  problem,  and  would  also  furnish 
useful  and  much  needed  information  in  regard  to  the  best  method  of 
treating  all  crops. 

Fifth  inquiry:  "Please  suggest  any  grasses  that  might  be  useful  in 
your  section.'' 

The  replies  to  this  request  were  somewhat  limited,  and  often  rather 
suggestive  than  definite.  There  are  but  few  to  be  added  to  those  already 
mentioned.  But  for  convenience,  all  of  the  grasses  recommended  for 
trial  by  the  correspondents  will  be  given  here,  together  with  sudi  sug- 
gestions as  the  general  tenor  of  the  reports  and  correspondence,  and 
information  obtained  elsewhere,  would  seem  to  warranto.  They  recom- 
mend as  follows: 

For  Washington  Territory  and  Oregon. — Italian  rye  grass,  orchard 
grass,  the  clovers,  tall  meadow  oat  grass,  Kentucky  blue  grass,  Texas 
mesquite,  and  Bermuda. 

For  California. — ^Timothy,  large  red  clover,  the  millets,  orchard  grass, 
Italian  rye  grass,  white  clover,  Guinea  grass  {Panictim  jumentorum)y 
Bermuda,  and  alfalfa. 

For  Idaho  and  Montana. — ^AU  the  grasses  for  bottom  lands,  and  aUialfa 
for  "bench  lauds." 

For  Texas. — Alfalfa,  Bermuda,  timothy,  the  clovers,  orchard  grass, 
Johnson  grass,  and  the  millets,  in  the  order  named. 

For  Georgia. — Kentucky  blue  grass;  orchard  grass,  herds  grass  (called 
red  top  in  New  England),  timothy,  the  clovers,  and  alfalfa,  in  the  order 
named. 

For  Florida. — Bermuda,  alfalfa,  Guinea  grass  {Panicum  jumentorum\ 
orchard  grass,  Johnson  grass,  and  clover. 

For  Alabama. — Orchard  grass.  Kentucky  blue  grass,  timothy,  herds 
^xass  (red  top),  Johnson  grass,  alfalfa,  and  California  clover. 

For  Mississippi. — Orchard  grass,  herds  grass  (red  top),  the  clovers, 
Kentucky  blue  grass,  and  the  nullets. 

For  Louisiana. — Kentucky  blue  grass,  orchard  grass,  Bermuda,  Mm- 
^tby,  herds  grass  (red  top),  the  clovers,  and  alfalfa. 

The  above  are  the  principal  forage  plants  enumerated  for  trial.  It 
vill  be  observed  that  in  some  instances,  instead  of  suggesting  new 
j^rasses  for  trial,  those  are  named  which  have  already  been  so  fully  tried 
hp*-  ^iiAPA  iR  no  'question  about  their  success. 
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It  apx>ears  firom  the  reports  and  coirespondence  that  the  principal 
need  of  Washington  Territory  and  Oregon  is  a  pasture  grass  for  the 
dry  hills  in  place  of  the  nearly  extinct  bunch  grass ;  some  are  desirous 
that  Bermuda  and  Texas  mesquite  be  tried.  The  latter  has  already 
been  reported  as  successful  in  several  counties.  There  is  some  uncer- 
tainty concerning  what  grass  is  referred  to,  as  several  go  under  the 
name  of  mesquite.  It  is  probable  that  some  mean  the  Btichloe  daoty- 
laides^  the  buil'alo  grass  of  the  plains^  a  valuable  pasture  grass  and  simi- 
lar in  habit  to  Bermuda.  In  Texas  it  is  called  mesquite.  The  sugges- 
tions of  these  correspondents  appear  worthy  of  attention. 

In  Southern  CaHfomia  some  wish  Bermuda  to  be  tried  for  their  past- 
ure land  which  cannot  be  plowed,  and  where  the  bur-clover,  &c.,  is 
being  tramped  out.  They  also  think  that  the  Guinea  grass  {Pwnioum 
jumentorum)  might  possibly  succeed. 

The  suggestions  ftom  Florida  were  fipom  only  a  few  counties;  the 
general  impression  seems  to  be  that  crab  grass  and  other  native  grasses 
are  superior  to  the  so-called  cultivated  ones.  Some  think  that  a  grass 
will  have  to  be  obtained  fix)m  Cuba  or  the  tropics  to  be  suited  to  the 
climatic  conditions  existing  there. 

Bur,  or  California  clover  (Medicago  denticulata)  and  alfllaria  (Erodium 
eicutarium)j  both  valued  in  California,  are  deserving  of  consideration  for 
the  Southern  States.  Experiments  will  have  to  determine  whether  or 
not  the  climatic  conditions  here  wiU  be  favorable  to  their  success. 

The  culture  of  grass  crops  in  the  section  of  country  under  considera- 
tion is  comparatively  new  and  undeveloped,  and  the  inquiries  made 
through  the  circulars  elicited  in  part  its  present  condition  and  some  of 
the  more  pressing  wants,  but  the  information  afforded,  though  valuable^ 
was  not  so  full  aod  complete  as  to  enable  the  department  in  numerous 
cases  to  determine  with  sufficient  exactness  the  kinds  of  forage  plants 
best  suited  to  their  several  wants. 

To  accomplish  this  will  require  further  investigation,  and  must  rest 
largely  upon  the  result  of  experiments.  These,  to  be  of  such  practical 
value  as  the  importance  of  the  subject  seems  to  demand,  will  need  to  be 
gyatematically  and  thoroughly  carried  on,  either  at  exi)erimental  stations 
established  by  the  department,  or  through  the  agency  of  intelligent 
cultivators  in  numerous  locations,  all  working  methodically  and  making 
finequent  detailed  reports  through  properly  prepared  blank  forms. 

A  personal  inspection  of  the  prevalent  modes  of  culture  practiced  in 
different  places,  and  of  the  experimental  crops  in  several  stages  of 
growth,  would  be  a  very  desirable  aid  for  determining  the  causes  that 
operate  t^  produce  failure,  and  the  best  methods  to  pursue  to  afford  a 
reasonable  assurance  of  success  in  the  cultivation  of  the  different  species 
of  grasses  which  are  subject  to  many  varying  conditions. 

^e  subject  is  of  such  vital  importance  to  all  that  no  efforts  should 
be  spared  for  accomplishing  the  desired  end.  Those  already  made  by 
the  department  have  met  with  the  most  gratifying  approval  and  com- 
mendations from  every  place  to  which  the  circulars  were  sent.  A  gen- 
eral desire  is  expressed  for  their  continuance  and  much  anxiety  mani- 
fested for  their  success.  The  farmers  all  gladly  proffer  their  services 
to  aid  in  the  work,  and  are  anxiously  waitmg  to  see  what  will  be  done* 
The  general  tenor  of  the  reports  goes  to  show  that  seldom  has  a  subject 
been  presented  which  has  awakened  a  more  universal  and  deeper  inter- 
est throughout  the  South  and  the  Pacitic  slope  than  this. 
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DBSOEIPTIOBT  OP  GBASSES  FIGXJEBD. 

PoLTPOOON  M0NSPELIENSI8— Beard  graas. 

An  annnal  grass  frequent  in  GaUfomia,  Oregon,  Arizonay  and  Utah, 
and  sometimes  found  on  the  Atlantic  coast  It  is  a  native  of  Eorope. 
The  cnlms  are  from  6  inches  to  2  feet  high,  rather  stout,  apt  to  be  pro- 
cumlmit  at  tiie  base,  and  often  brancMng  below.  There  are  usually 
three  or  four  leaves  on  the  culm,  which  are  broad,  flat,  3  to  6  inches 
long,  and  somewhat  rough.  The  sheaths  are  rather  loose  and  striate, 
and  the  ligule  long  and  obtuse.  The  panicle  varies  from  1  to  4  inches  in 
length,  contracted  into  a  dense,  cylin^cal  spike,  of  a  yellowish-shining, 
green  color,  the  long  awns  or  beards  of  the  flowers  being  very  conspic- 
uous. The  spikelets  are  1-flo  wered,  very  small,  about  one  line  long.  The 
outer  glumes  are  nearly  equal,  1-nerved,  notched  at  the  apex,  and  ex- 
tended into  a  slender  awn  or  hesnd  from  two  to  four  times  as  long  as  the 
glume.  GQie  flower  inclosed  by  these  two  glumes  is  very  small,  the  flower- 
ing glume  usually  having  a  flne,  short  awn ;  the  palet  is  minute,  very  thin, 
d&cate,  and  awnless.  It  \b  quite  an  ornamental  grass,  but  of  little  ag- 
ricultural value.  (Plate  I :  a,  spikelet ;  by  flower ;  o,  flowering  glume 
more  enlarged.) 

AaEOSTIS  MIOROPHYLUL 

Apparently  an  annual  or  biennicd,  frequently  with  several  culms  spring- 
ing m>m  one  root.  Badical  leaves  few.  Ouhns  erect,  rigid.  1^  to  3  feet 
high,  with  four  or  flve  rough  and  rather  rigid  leaves ;  the  sneaths  long 
and  roughish,  the  leaves  3  to  6  inches  long,  two  or  three  lines  wide^  grad- 
ually pointed.  Upper  part  of  culm  naked.  The  pankle  is  3  to  5  inches 
long,  erect,  rigid,  spike-like,  narrow,  and  densely  flowered,  sometimes 
interrupted  below.  The  spikelets  are  densely  crowded  on  uie  short,  al- 
most sessile  branches,  and  single  flowered.  The  outer  glumes  are  slightly 
unequal,  rather  more  than  a  Ime  in  length,  awn  pointed,  narrowly  lanceo- 
late, scabrous  or  hispid  on  the  keel,  1-nerved.  The  flower  is  very  min- 
ute, consisting  of  a  thin,  flowering  glume  about  half  as  long  as  the  outer 
glumes,  2-toothed  at  the  summit,  and  on  the  back  furnished  with  a  slender 
awn  three  times  its  own  length,  readily  seen  projecting  beyond  the  outer 
glumes.  There  is  no  proper  palet,  or  only  a  microscopic  one.  This  grass 
gives  some  promise  of  utility.  (Plate  n :  a,  outer  glumes }  b,  flowering 
glume  with  its  awn.) 

Ageostis  exaiuta-— False  Bed  top. 

This  is  one  of  the  most  variable  of  grasses.  In  the  report  for  1878 
we  gave  a  figure  of  the  form  common  in  the  mountains  of  Colorado  and 
eastward.  We  now  present  a  figure  of  one  of  the  western  forms  occur- 
ring in  Alaska  and  southward  to  Oregon  and  Galifomia.  It  grows 
from  2  to  3  feet  high,  with  a  stout,  firm  culm,  clothed  with  three  or  four 
^roadish  leaves  4  to  6  inches  long.  The  culms  and  leaves  are  either 
scabrous  or  smoothish.  The  panicle  is  4  to  6  inches  long,  pale  green, 
rather  loose,  but  with  erect  branches.  There  are  flve  or  more  at  each 
oi^t^  and  of  unequal  length  (from  half  an  inch  to  2  inches),  and  flower- 
^earmg  nearly  to  the  base.  The  spikelets,  as  always  in  this  genus,  are 
single-flowered.  The  outer  glumes  are  acuminate,  of  about  eq^  length, 
LOugh  on  the  keel.  The  flowering  glume  is  about  one-third  shorter  than 
hp  '^uter  flumes,  rather  acute,  4-nerved,  and  sometimes  with  a  very 
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short  awn  on  the  back.  The  palet,  if  present,  is  very  minute,  scarcely 
as  long  as  the  ovary.  There  is  reason  to  believe  that  this  will  be  a 
valuable  grass  in  many  localities,  but  as  yet  too  little  is  known  respect- 
ing it.    (Plate  III;  a,  outer  glumes;  &,  flower.) 

Calamagbostis  sylvatioa. 

A  coarse,  perennial  grass,  growing  in  large  tufts,  usually  in  sandy 
ground,  in  the  Eocky  Mountains  at  various  altitudes,  also  on  hill-sides 
in  California  and  Oregon.  It  furnishes  a  coarse  forage  in  uncultivated 
land,  but  cannot  be  recommended  for  cultivation.    The  culms  are  from 

1  to  2  feet  high,  erect,  rigid,  and  leafy;  the  radical  leaves  are  firequently 
as  long  as  the  culm  and  two  or  three  lines  wide,  sometimes  flat,  some* 
times  involute  and  rigid.  The  culm  leaves  are  from  3  to  6  or  8  inches 
long,  and,  like  the  radical  ones,  rigid  and  scabrous.  The  panicle  is 
narrow  and  spike-like,  3  to  5  inches  long,  rather  dense,  sometimes  inter- 
rupted below,  and  varying  from  pale  green  to  purple.  The  rays  are 
mostly  in  fives,  very  short  and  rough.  The  spikelets  are  single-flow- 
ered, about  a  quarter  of  an  inch  long,  on  short,  roughened  i^dicels ; 
the  outer  glumes  are  nearly  equal,  ovate-lanceolate,  acute,  the  upper 
3-nerved,  the  lower  1-nerved.  The  flowering  glume  is  rather  snorter  than 
the  outer  ones,  of  similar  texture,  3-nerved,  4-toothed  at  the  apex,  and 
bearing  on  the  back  a  twisted  and  bent  awn  about  one-half  longer  than 
itself;  surrounding  the  base  are  a  few  short,  silky  hairs ;  there  is  also 
a  hairy  pedicel  or  rudiment  of  another  flower.  The  palet  is  about  aa 
long  as  its  glume,  thin,  2-norved  and  2-toothed  at  the  apex.  (Plate  lY : 
oo,  outer  glumes ;  b,  flower.) 

MUHLENBEBGIA  COHATA. 

This  has  been  heretofore  known  as  Vaseya  comata^  but  it  difTers  too 
little  from  Muhlenbergia  to  be  separated  from  it.  It  grows  throughout 
the  Rocky  Mountain  region  in  Colorado,  Utah,  Wyoming,  Idaho,  Nevada, 
and  California,  usually  on  the  sandy  or  alluvial  banks  of  streams.  It 
grows  in  tufts  from  firm,  creeping  roots-stocks.  There  is  reason  to  think 
it  may  be  a  valuable  grass  for  arid  regions.    The  culms  are  erect,  simple^ 

2  to  3  feet  long,  leafy  below,  the  leaves  3  to  6  inches  long  and  roughish, 
the  upper  one  at  first  inclosing  the  base  of  the  panicle,  the  joints 
slightly  pubescent.  The  panicle  is  2  to  4  inches  long,  narrow,  and  some- 
what dense,  sometimes  interrupted  below,  generally  of  a  puri)lish  or 
lead  color,  and  soft  texture.  The  rays  are  mostly  in  twos  or  threes 
densely  flowered.  The  spikelets  are  single-flowered,  nearly  sessile. 
The  outer  glumes  are  very  narrow,  acute,  nearly  equal,  l-nerved,  IJ 
to  2  lines  long.  The  flower  is  rather  shorter,  and  is  surrounded  by  a 
copious  tuft  of  long,  silky  hairs  arising  from  its  bavse.  The  flowering 
Klume  is  very  nan^ow,  acute,  and  terminated  by  a  slender  awn  three  or 
four  times  the  length  of  the  flower.  The  palet  is  slightly  shorter  than 
its  glume,  and  acute.     (Plate  V:  a,  magnified  spikelet. ) 

Beicoma  ouspedata— Bunch  grass. 

This  grass  has  a  wide  distribution,  not  only  on  the  Sierras  of  Cali- 
fornia, but  northward  to  British  America,  and  eastward  through  all  the 
interior  regrion  of  Utah,  Neva<la,  New  Mexico,  Texas,  Colorado,  and  Ne- 
braska to  the  Missouri  Biver.  It  is  a  perennial,  growing  in  dense  tufts, 
wkence  its  common  name  of  bunch  grass.    The  culms  are  1  to  2  feet 
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highy  with  about  three  narrow^  convolute  leaves,  the  upper  one  havmg 
a  long,  inflated  sheath  which  incloses  the  base  of  the  panicle,  or  ap- 
parentlyof  a  terminal  and  one  or  two  lateral  panicles.  The  radical 
leaves  are  narrow,  rigid,  and  as  long  or  longer  than  the  culm.  The 
panicle  is  about  6  inches  long,  very  loose,  and  flexuous.  The  rays  are 
in  pairs,  slender,  at  considerable  distances,  and  are  branched  in  pairs. 
The  spikelets  are  single  at  the  ends  of  the  capillary  branches,  and  are 
each  1-flowered.  The  outer  glumes  are  about  3  or  4  lines  long,  inflated 
and  widened  below,  gradually  drawn  to  a  sharp-pointed  apex,  thin  and 
colorless,  except  the  three  or  five  green  nerves,  and  slightly  hairy.  The 
glumes  inclose,  apparently,  an  ovate  flower,  which  is  covered  externally 
with  a  profusion  of  white,  silky  hairs,  and  tipped  with  a  short  awn,  whi(^ 
falls  away  at  maturity.  This  apparent  flower  is  the  flowering  glume 
of  a  hard,  coriaceous  texture,  and  incloses  a  similarly  hard,  but  not 
hairy,  and  smaller  psdet.    (Plate  YI :  a,  spikelet;  &,  flower.) 

Stipa  SETiaERA— Beard  grass.  Bunch  grass. 

A  perennial  grass,  growing  in  bunches  on  dry  hills  and  plains  from 
OregOQ  to  Soutiiem  California,  and  eastward  in  Arizona  and  to  Texas. 
The  culms  are  2  to  3  feet  high,  erect,  somewhat  pubescent  at  the  joints, 
with  about  three  leaves.  The  sheaths  are  long  and  somewhat  scabrous, 
the  upper  one  loose  and  inclosing  the  base  of  the  panicle ;  the  blade  flat, 
2  or  3  lines  wide,  4  to  6  inches  long,  roughish,  long-pointed;  the  upper 
one  nearly  as  long  as  the  panicle,  which  is  about  6  inches  long,  loose, 
the  rays  slender  and  in  pairs,  rather  distant,  near  the  extremity  bearing 
the  few  spikelets  on  short  pedicels.  Spikelets  1-flowered;  the  outer 
glumes  J  to  §  of  an  inch  long ;  the  upper  one  rather  shorter,  narrow, 
acute,  purplish,  and  3-nerved.  The  glumes  inclose  the  flower,  which, 
as  in  other  species  of  this  genus,  consists  of  a  flowering  glume  rolled 
together  in  cylindrical  form,  inclosing  a  short  palet,  stamens,  and  x>istil. 
This  flowering  glume  at  the  base  has  a  short,  hairy  point  called  a  callus ; 
it  is  also  sparingly  hairy  above,  with  a  hardened  ring  at  the  top,  to  which 
is  attached  a  slender,  twisted  awn  2  to  3  inches  long,  the  lower  part  of 
which  is  softly  pubescent.  Professor  Brewer  says :  this  is  the  most  com- 
mon and  most  valuable  "  bunch  grass  ^  of  the  hills  in  California.  (Plate 
VII :  a,  outer  glumes ;  &,  flower,  witii  its  awn.) 

Stipa  eminens — Feather  grass. 

This  species  is  very  common  in  California  on  dry  lulls,  growing  in 

rather  small  tufts,  wiUi  numerous  short  and  narrow  root-leaves.    It  is 

a  perennial,  growing  usually  2  to  3  feet  high,  with  rather  slender  culms 

and  slightly  hairy  joints.    The  leaves  are  very  narrow  and  convolute, 

rather  rough  and  rigid,  the  lower  ones  about  half  the  length  of  the 

'vulm.    The  panicle  is  rather  narrow,  but  open  and  loose,  usually  about 

>  inches  long,  at  first  sheathed  by  the  upper  leaf,  but  becoming  exserted; 

the  rays  are  slender,  in  pairs,  and  flower-bearing  above  the  middle. 

The  spikelets  are  single-flowered,  the  outer  glumes  about  haff  an  inch 

'ong,  very  narrow,  3-nerved,  and  long,  sharp  pointed.     Inclosed  be- 

ween  the  glumes  is  the  flower,  which  at  first  view  may  be  taken  for  the 

^rain  or  seed.    It  consists  of  a  flowering  glume,  closely  rolled  together 

n  a  cylindrical  form,  inclosing  the  short  palet  and  the  flowering  parts, 

-od  terminated  by  a  twisted  and  bent  awn  about  an  inch  long,  which 

>Q/!ily  separates  from  the  proper  glume.    This  is  nearly  half  shorter 

..-.,,    Jie  nntpr  c-i^me,  hairy  and  pointed  at  the  base,  with  scattered  hairs 
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on  its  external  enrface,  and  at  the  apex  crowned  with  a  ring  of  very 
short  hairs.  The  species  closely  resembles  the  8Hpa  ojveruiceaj  or  oat 
grass  of  the  Eastern  States.  (Plate  YIII :  a,  outer  glomes ;  hj  flower 
with  its  awn.) 

Atra  banthonioides. 

A  slender,  annual  grass,  common  in  Oregon  and  California,  growing 
in  moist  meadows,  where,  according  to  Mr.  Bolander,  it  often  forms  a 
large  portion  of  the  herbage.  From  its  slender  cnhns  and  small  leaves 
it  cannot  fomish  a  large  bulk  of  hay.  The  cidms  vary  from  3  inches  to 
a  foot  or  two  in  height,  sometimes  bent  and  branching  at  the  base. 
The  leaves  are  1  or  2  inches  long  and  very  narrow ;  the  upper  sheaths 
are  very  long.  The  panicle  is  loose,  very  slender,  iisu^y  2  to  6  inches 
long,  the  lower  rays  being  in  twos  or  threes,  the  upper  ones  in  pairs  or 
solitary.  The  rays  are  distant,  appressed,  branching  from  below  the 
middle,  and  few-flowered.  The  spikelets  are  2-flowered  and  on  slen- 
der x>eaicels.  The  outer  glumes  are  about  three  lines  long,  lanceolate, 
gradually  acutely  point^,  3-nerved,  and  slightly  rough  on  the  keel. 
The  two  flowers  are  together  shorter  than  the  outer  glumes,  being  each 
about  one  line  long,  each  with  a  small  tuft  of  white,  silky  hairs  at  the 
base,  and  a  hairy  pedicel  continuing  the  rachis.  The  flowering  glumes 
have  a  truncated  apex,  with  four  small  teeth,  and  a  fine  awn  on  the 
back  inserted  about  the  middle,  which  is  three  or  four  times  as  long  as 
the  glume,  and  usually  more  or  less  twisted  and  bent  (Plate  IX:  a, 
spikdiet;  b,  flower  enlarged.) 

Trisetum  cernutjm. 

This  grass  grows  to  the  height  of  2  or  3  feet,  with  flat,  wide  leaves, 
which  are  about  6  inches  long,  and  fine,  open,  spreading  panicle,  6  to  9 
inches  long.  The  rays  are  slender,  solitary,  or  sometimes  clustered 
below,  and  much  branched  from  near  the  middle.  The  spikelets  vary 
from  one-quarter  to  nearly  half  an  inch  in  length,  and  have  two  to  three 
or,  rarely,  four  flowers  each.  The  outer  glumes  are  very  unequal,  the 
lower  one  being  very  narrow  and  awl-shaped ;  the  upper  one  broad, 
3-nerVed,  obtuse,  and  tipped  with  a  fine  point,  and  longer,  sometimes 
twice  as  long  as  the  lower.  The  rachis  of  the  spikelet  is  clothed  with 
fine,  rather  long  hairs.  Each  flower  consists  of  a  lanceolate  flowering 
glume,  ending  in  two  slender,  pointed  teeth,  and  bearing  on  the  back, 
near  the  point,  a  slender  awn  twice  its  own  length ;  a  narrow  palet, 
rather  shorter  tnan  its  glume ;  and  the  inclosed  stamens,  and  a  somewhat 
hairy  ovary.  Of  this  grass  Mr.  Bolander  remarks  that  it  deserves  fur- 
ther attention.  It  grows  on  dry  hill-sides  near  the  bay  of  San  Fran- 
eisco  and  Oakland  hills,  and  also  extends  nor^ward  to  Oregon.  (Plate 
X:  a,  outer  glumes  j  6,  flowers.) 

Trisetum  subspicatum. 

A  perennial  grass  of  the  mountaineous  regions  of  Europe  and  North 
America.  It  is  found  sparingly  in  New  England,  near  the  great  lakes, 
in  the  Eocky  Mountains  of  Colorado,  Utah,  California,  Oregon,  ana 
northward  to  ther  Arctic  circle.  It  varies  in  height  according  to  the  al- 
titude at  which  it  grows,  being  sometimes  reduced  to  3  or  4  inches,  at 
other  times  running  up  to  2  feet  high.  The  culms  are  erect  and  firm, 
Mooth  or  downy.  The  leaves  are  flat  and  from  1  to  4  inches  long. 
the  panicle  is  spike-like,  dense,  and  cylindrical^  or  elongated,  and  more 
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or  less  interrapted,  generally  of  a  purplish  color.  The  spikelets  are 
flat  and  2  to  3  flowered.  The  outer  glumes  are  unequal  in  size,  the 
lower  one  being  shorter  and  1-nerved,  the  upper  longer  (about  three 
lines  long),  broader,  and  3-nerved,  both  scarious  on  the  margin.  The 
flowers  are  slightly  longer  than  the  outer  glumes ;  the  flowering  glumes 
are  lanceolate,  acute,  sUghtiy  scabrous,  5-nerved,  2-toothed  or  bifid  at 
the  apex,  scarious  and  purplish  on  the  margins  above,  and  bearing  on 
the  back  above  the  middle  a  stout  awn  slightly  longer  than  its  glume. 
The  palet  is  thin,  membranous,  2-nerved,  and  2-toothed  at  the  apex. 
(Plate  XI:  a,  outer  glumes^  hj  flowering  glume  and  its  awn.) 

AVBNA  FATUA. 

This  is  the  so-called  wild  oat  which  occurs  so  commonly  in  California. 
It  is  generally  thought  to  have  been  introduced  from  Europe  where  it 
is  native,  but  it  has  become  diffused  over  many  other  countnes,  includ- 
ing Australia  and  South  America.  It  is  held  by  some  to  be  the  origi- 
nal of  the  cultivated  oat,  Avena  sativa;  that  the  common  oat  has  been 
known  to  degenerate  into  the  wild  oat,  and  also  that  by  careful  culti- 
vation and  selection  the  wild  oat  has  been  changed  into  the  common 
cultivated  form.  But  on  this  question  there  is  conflict  of  opinion,  and 
the  alleged  facts  are  not  yet  sufficiently  established.  The  wild  oat 
differs  from  the  common  one  chiefly  in  having  usually  more  flowers  in 
the  spikelets,  in  the  long  brown  hairs  which  cover  the  flowering  |^iame 
or  chaff,  in  the  constant  presence  of  the  long,  twisted  awn,  and  m  tiie 
smaller  size  and  lighter  weight  of  the  grain.  It  is  a  great  injury  to 
any  grain-field  in  which  it  may  be  intr^uced,  but  for  the  purpose  of 
fodder,  of  which  it  makes  a  good  quality,  it  has  been  much  employed  in 
Oalifornia.    (Plate  XU:  a,  outer  glumes;  b^  flowers.) 

Danthonia  oalipornica. 

This  is  a  perennial  grass,  not  very  common,  variably  in  height^  usually 
1  to  2  feet,  with  narrow,  convolute,  and  long-pointed  root-leaves ;  those 
of  the  culm  somewhat  wider.  3  or  4  inches  long,  the  lower  sheaths  hairy, 
especially  at  the  throat.  The  panicle  usua^y  consists  of  from  3  to  5 
spreading  rays,  each  of  which  is  terminated  by  a  single  spikelet.  The 
spikelets  are  usually  5  to  7  flowered^  widening  upward.     The  outer 

f flumes  are  about  as  long  as  the  spikelets,  th^ee-quarters  of  an  inch 
ong,  linear,  lanceolate,  a<;ute,  keeled,  5  to  7  nerved,  and  purplish.  The 
flowers  are  somewhat  crowded  on  the  axis.  The  flowering  glumes  are 
broad,  thickish  in  texture,  obscurely  9-neiTed,  smooth  on  the  back, 
but  the  margins  below  the  middle  fringed  with  long  silky  hairs ;  the 
SLpex  terminates  in  two  sharp-pointed  teeth,  between  which  is  a  flattened 
and  spirally-twisted  awn,  which  is  about  equal  in  length  to  the  palet. 
The  proper  palet  is  about  as  long  as  its  glume,  obtuse  and  notched  at 
the  apex,  and  ciliate  on  the  margins.  This  is  a  somewhat  ornamental 
glass,  but  not,  probably,  of  much  agricultural  value.  (Plate  XTTT :  a, 
outer  glumes ;  ^,  lower  flower ;  c,  flowering  glume  more  magnified.) 

KaSLERIA  CRISTATA. 

This  grass  has  a  very  wide  diffusion,  both  in  this  country  and  in 

Europe  and  Asia.    It  favors  dry  hills  or  sandy  prairies,  and  on  the 

^reat  Plains  is  one  of  the  commonest  species.    It  occurs  throughout 

>lifornia  and  iuto  Oregon.    It  varies  much  in  appearauoe  according  to 
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the  locatioii  in  which  it  grows;  these  yariations  being  so  striking  that 
they  have  been  considered  different  speoies,  and  perhaps  two  species 
ought  to  be  admitted.  It  is  perennial,  with  erect  culms  usually  from  1  to 
2  feet  high,  and  a  spike-like  panicle  varying  from  3  to  6  inches  in  length 
and  more  or  less  interrupted  or  lobed  at  the  lower  part.  When  grown 
in  very  wrid  places  the  culms  may  be  only  a  foot  high,  the  radical  leaves 
short,  and  the  panicle  only  2  inches  long.  When  grown  in  more  favored 
situations  the  radical  leaves  are  18  inches  long,  the  stem  3  feet,  and  the 
panicle  6  inches  long.  The  branches  of  the  panicle  are,  in  short,  nearly 
sessile  clusters,  crowded  above,  looser  and  interrupted  below.  The  spike- 
lets  are  from  2  to  4  flowered.  The  outer  glumes  are  a  little  shorter  than 
the  spikelets,  lanceolate,  acute,  compressed.  The  flowering  glumes  are 
similar,  membranaceous,  acute  or  mucronate.  The  palet  is  of  nearly 
equal  length,  thinner  and  2-toothed  at  the  apex.  The  flowers^  panicle, 
enlm,  and  leaves  are  unusually  more  or  less  softly  hairy.  It  is  readily 
eaten  by  cattle.    (Plate  XIV  :  a,  outer  glumes  j  6,  flowers.) 

Melica  bulbosa — Bulbous  Melic  grass.  # 

This  species  is  particularly  distinguished  by  its  large  bulbous  roots, 
or,  more  properly,  by  the  buJb-like  enlargement  of  the  base  of  the  culm. 
It  grows  to  the  height  of  2  or  3  feet  j  the  leaves  narrow,  scabrous,  and 
mostly  involute.  The  panicle  is  4  to  8  inches  long,  narrow,  with  short 
and  distinct  branches,  which  are  mostly  in  pairs,  erect  and  densely 
ilowered.  The  spikelets  are  about  half  an  inch  long,  with  usually  3  or  4 
flowers,  the  upper  one  stenle.  The  outer  glumes  are  thin,  broad,  and 
obtuse,  the  lower  one  3  to  5  nerved,  the  upper  5  to  7  nerved.  The  flow- 
ering glume  is  about  a  quarter  of  an  inch  long,  obtuse,  roughish,  and  7- 
nerved.  The  palct  shorter  than  the  flowering  glume  and  ciliate  on  the 
keels.  This  species  grows  in  the  mountain  region  of  California  and 
Oregon,  also  in  Nevada,  Utah,  Wyoming.  (Plate  XV :  a,  outer  glumes ; 
6,  flowers.) 

Melioa  imperfecta. 

There  are  seven  or  eight  species  of  Melica  in  California,  some  of  them 
qaite  common,  but  they  do  not  appear  to  have  much  agricultural  value. 
The  Melioa  imperfecta  grows  in  tufts  in  shaded  ground.  There  are  sev- 
eral varieties  which  differ  considerably  in  size  and  general  appearance. 
They  may  be  described  in  general  terms  as  growing  from  1  to  3  feet  high, 
with  slender,  rather  wiry  culms ;  the  lower  leaves  are  narrow,  with  long, 
tapering  points,  and  about  half  as  long  a^  the  culm,  generally  smooth  or 
slightly  scabrous.  The  roots  are  perennial  with  strong  fibers.  The  pan- 
icle varies  in  the  different  varieties  from  6  to  12  inches  in  length,  rather 
narrow,  with  distant  rays,  which  are  very  unequal  in  length,  and  in  clus- 
ters of  3  to  6.  The  longer  rays  are  1  or  2.  or  sometimes  3,  inches  long, 
flower-bearing  for  half  or  two-thirds  their  length,  while  the  shorter  ones 
i  to  1  inch  long,  are  flower-bearing  to  their  base.  The  spikelets  are 
one-quarter  inch  or  less  in  length  and  usually  with  two  flowers,  one  of 
which  is  imperfect,  sometimes,  however,  with  three  flowers,  one  or  two  of 
which  may  be  imperfect.  The  outer  glumes  are  frequently  purplish, 
with  thin,  whitish  margins,  slightly  obtuse,  and  3  to  6  nerved.  The 
flowering  glume  is  about  7-nerved,  usually  purplish,  rather  acute;  the 
palet  of  about  the  same  length  and  2-toothed.  The  imperfect  flower  has 
ft  short  i>edicel  and  is  about  half  as  long  as  the  perfect  one.  (Plate  XVI : 
0,  outer  glumes ;  &,  lower  flower ;  e,  upper  flower ;  dj  sterile  flower.) 
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PoA  CALiFOENiCA— Bunch  grass. 

Common  in  Oregon  and  California;  one  of  the  numerous  "bunch 
grasses''  referred  to  in  accounts  of  the  wild  pasturage  of  the  country. 
The  foliage  is  too  scanty  to  make  it  of  much  agricultural  value,  but  that 
defect  may  be  compensated  for  by  the  abundant  nutritious  seeds  which 
are  said  to  be  gathered  for  food  by  the  Indians.  It  is  near  the  Poa  ten- 
uifolia  of  the  Eocky  Mountains.  The  culms  are  from  IJ  to  3  feet  high, 
erect,  and  scantily  clothed  with  a  few  short,  narrow  leaves.  The  pani- 
cle is  erect,  3  to  5  inches  long,  rather  narrow  iand  loose,  the  branches 
mostly  in  fives,  unequal,  from  J  to  IJ  inches  long,  flowering  above  the 
middle.  The  spikelets  are  3  to  5  flowered;  the  outer  glumes  are  oblong- 
lanceolate,  about  2  lines  long,  nearly  as  long  as  the  flowers,  3-nerved, 
rough  on  the  keel,  somewhat  scabrous,  and  acutish.  The  flowering 
glumes  are  lanceolate,  convex  or  slightly  compressed  toward  the  apex, 
indistinctly  6-nerved,  2  to  3  lines  long,  acutish,  minutely  scabrous,  the 
apex  and  margins  scarious  and  of  a  bronze  or  purplish  color,  sometimes 
i^ightly  pubescent  near  the  base.  The  palet  is  almost  as  long  as  its 
glume,  narrower  and  bidentate  at  the  apex.  (Plate  Xvll:  a,  outer 
glumes;  6,  first  flower;  c,  second  flower;  S,  third  flower  expanded.) 

Poa  aeachnifera — ^Texas  Blue  grass. 

The  history  of  this  grass  is  given  in  another  part  of  this  report.  It 
is  likely  to  prove  one  of  the  most  valuable  grasses  for  the  South  and 
Southwest.  By  means  of  its  stolons  or  offshoots  it  multiplies  rapidly 
and  makes  a  dense,  permanent  sod.  It  produces  an  abundance  of  radi- 
cal leaves,  and  those  of  the  culm  are  smooth,  long,  and  of  good  width, 
about  4  to  8  inches  long,  and  2  lines  wid6.  The  culms  are  2  to  3  feet 
high,  each  with  about  two  leaves,  with  long  sheaths  and  blade,  the 
upper  one  sometimes  reaching  nearly  to  the  top  of  the  panicle.  The 
ligule  is  short  and  rounded,  or  lacei*ated  when  old.  The  panicle  is  from 
4  to  8  inches  in  length,  ratlier  narrow^  and  with  short,  erect  branches 
of  unequal  length,  in  clusters  of  from  tnree  to  five,  the  longest  seldom  2 
inches,  most  of  them  short,  nearly  sessile,  and  profusely  flowering  to  the 
base.  The  spikelets  usually  cohtain  about  five  flowers.  The  outer 
glumes  are  ovate-lanceolate,  acute,  with  whitish,  scarious  margins,  and 
scabrous  on  the  keel.  The  flowering  glumes  are  longer,  gradually  sharp 
pointed  and  smooth,  except  on  tiie  margins  and  midnerve,  which  are 
sometimes  pubescent.  In  many  cases  there  is  a  remarkable  develop- 
ment of  long,  silky  hairs  at  the  base  of  each  flower,  but  sometimes  these 
are  quite  absent.    (Plate  XYIII:  a,  spikelet  magnified.) 

DiSTiCHLis  iviARiTEtfA— Salt  grass.  Marsh  grass. 

This  is  described  in  most  botanical  works  as  Brizopyrum  spioatUMj  but 
recently  the  name  given  by  Eafinesque  has  been  accepted  and  restored 
iA)  it  by  Mr.  Bentham.  It  is  a  perennial  grass,  growing  in  marshes  near 
"^he  sea-coast  on  both  sides  of  the  contuient,  and  also  abundantly  in 
alkaline  soil  throughout  the  arid  districts  of  the  Eocky  Mountains.  It 
has  strong,  creeping  root-stocks,  covered  with  imbricated  leaf-sheaths, 
sending  up  culms  from  6  to  18  inches  high,  which  are  clothed  nearly  to 
'he  top  with  the  numerous,  sometimes  crowded,  twD-ranked  leaves.  The 
leaves  are  generally  rigid  and  involute,  sharp-pointed,  varying  greatly 
■n  length  on  diiierent  specimens.  The  plants  are  dioecious,  some  being 
^Titirely  male  and  some  female.  The  panicle  is  generally  short  and 
^,..'\r4>  iitp  sntDAtimes,  especially  in  the  males,  rather  loose,  with  longery 
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erect  branches,  and  sometimes  reduced  to  a  few  spikelets.  The  spike- 
lets  are  from  4  to  6  lines  long,  and  5  to  10  flowered,  the  flowers  being 
usually  much  compressed.  .  The  outer  glomes  are  smooth,  narrow,  and 
keeled;  the  flowering  glumes  are  bros^er,  keeled,  acute,  rather  rigid, 
and  fEuntly  many-nerved.  The  palets  have  an  infolded  margin,  the  keels 
prominent  or  narrowly  winged.  The  pistillate  spikelets  are  more  con- 
densed and  more  rigid  than  the  stammate.  Although  this  cannot  be 
considered  a  first-rate  grass  for  agricultural  purposes,  it  is  freely  cut 
with  other  marsh  grasses,  and  on  the  alkaline  plains  of  the  Bocky  Mount- 
ains it  affords  an  inferior  pasturage.  (Plate  XIX:  a,  outer  glumes;  bj 
male  flower;  c,  female  flower.) 

Fbsttjca  miorostachys— Small  Fescue  grass. 

A  sIcBder  annual  grass,  which  is  very  common  in  Galifomia  and 
Oregon,  and  considerably  resembling  the  small  fescue  of  the  Eastern 
States  {Festuca  tenella).  The  culn^s  are  slender,  from  6  to  18  inches  high. 
The  leaves  are  short  and  narrow.  The  panicle  is  from  2  to  5  inches  lon^, 
with  tew  rather  distant,  short  rays,  which  are  mostly  single  at  the  joints, 
and  apt  to  be  one-sided,  sometimes  with  the  lower  ones  spreading  or  re- 
flexed.  The  spikelets  are  from  2  to  5  flowered,  on  short,  tiiickened  pedi- 
cels, varying  from  smooth  to  pubescent.  The  outer  glumes  are  acute, 
the  upper  one  3-nerved,  about  one  line  long,  and  longer  than  the  lower 
one,  which  is  1-nerved.  The  flowering  glumes  are  2  or  3  lines  long,  with 
an  awn  nearly  twice  as  long;  the  palets  have  each  two  short,  bristle-like 
teeth,  which  often  project  beyond  the  flowering  glume.  The  grass  is  of 
little  value,  except  as  it  helps  to  extend  the  pasturage  of  oncultivated 
grounds.  (Plate  XX :  a,  outer  glumes ;  5, 5,  ft,  flowers.) 

Elymus  cokdensatus— Giant  Rye  grass. 

This  is  a  perennial  grass,  ranging  from  San  Diego  throughout  the 
State,  and  into  Orefton  and  Washington  Territory,  also  in  the  Rocky 
Mountain  region  of  the  interior.  It  is  very  variable,  but  always  a 
strong,  heavy -rooted,  coarse  grass,  from  3  to  6,  or  even  to  12,  feet  high. 
Mr.  Bolander  states  that  it  seems  to  do  excellent  service  by  fixing  the 
soil  on  the  banks  of  creeks  and  rivers.  In  the  larger  forms  the  culms 
are  half  an  inch  thick.  The  leaves  are  smooth,  2  feet  long,  and  an  inch 
wide,  or  more,  and  the  panicle  8  to  14  inches  long  and  an  inch  and  a  half 
thick.  As  it  usually  occurs  in  arid  grounds,  it  is  from  3  to  6  feet  high, 
the  leaves  about  a  foot  long  and  half  an  inch  wide,  and  the  spike-lB^e 
panicle  4  to  8  inches.  In  the  large  form  the  branches  of  the  panicle  are 
subdivided  and  one  or  two  inches  long.  More  commonly  there  are  two 
to  five  sessile  spikelets  at  each  joint  of  the  rachis,  the  spikelets  about  3- 
flowered.  The  outer  glumes  are  subulate  or  short,  bristle-like.  The 
flowering  glumes  are  mostly  coriaceous,  5-nerved,  rounded  on  the  back, 
and  acute  or  mucronate  pointed. 

There  is  a  variety  called  iriticoidesy  which  has  a  more  slender,  less 
erowded  spike,  the  spikelets  more  distant,  not  more  than  two  at  a  joint, 
and  frequently  single,  the  culm  more  slender,  and  the  leaves  narrow  or 
favolate.  This  variety  seems  to  unite  the  genus  to  Triticum.  (Plate 
XXI:  a,  spikelet;  5,  outer  glumes  j  c,  flower.) 

Ebobium  ciotjtaeixjm— Pin  grass,  Alfilaria. 

This  is  a  common  forage  plant  in  Galifomia,  and  although  it  occors 
ipttingly  in  different  parts  of  the  United  States  is  not  elsewhere  eco- 
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nomioally  employed.  It  is  prox>erly  neither  a  grass  nor  a  clover,  bat  a 
plant  belonging  to  the  geranium  family.  It  is  a  low,  branched,  spreading, 
annual  plant,  seldom  more  than  2  feet  high,  the  stems  juicy  and  hairy, 
the  leaves  pinnate,  3  to  6  inches  long,  consisting  of  about  six  pairs  of 
leaflets,  which  are  ^  to  1  inch  long,  gashed  witi^  teeth  and  divisions 
reaching  half  or  more  than  half  to  tne  midrib.  The  flowers  arise  ftt)m 
an  axil  or  joint  of  the  stem  on  a  peduncle  longer  than  the  leaves,  which 
at  the  top  forms  an  umbel  of  4  to  8  flowers,  each  borne  on  a  slender 
stalk  or  pedicel  ^  to  1  inch  long.  The  small  flowers  consist  of  6-lance, 
oblong  sepals,  2  or  3  lines  long,  5  rose-colored  petals  a  little  longer  than 
the  sepals,  10  stamens,  5  of  which  are  shorter  and  sterile,  and  an  ovary 
composed  of  5  carpels  surrounding  the  central  axis,  each  containing  one 
seed.  As  the  fruit  matures  the  tops  or  styles  of  the  carpels  elongate  to 
an  inch  or  two  in  length,  and  when  perfectly  rix>e  they  separate  elasti- 
cally  from  the  axis ;  the  long  styles  become  much  twisted  and  the  seed 
is  dispersed. 

Professor  Brewer,  in  the  Botany  of  California,  says  of  this  plant :  "  It 
is  a  valuable  and  nutritious  forage  plant,  reputed  to  impart  an  excellent 
fllavor  to  milk  and  butter."    (Plate  XXII.) 

Tbifolium  pbocumbens — Small  Yellow  clover. 

This  small  clover  is  a  native  of  Europe,  which  has  become  exten- 
sively naturalized  in  some  parts  of  the  country,  particularly  in  the 
Middle  and  some  of  the  Southern  States.  It  has  a  perennial  root  from 
which  spring  several  procumbent,  slender,  branching  stems.  Under 
favorable  circumstances  it  rises  to  a  foot  or  more  in  height.  The  leaves 
are  numerous  but  small,  having  a  very  short  petiole,  and  composed  of 
three  obovate  or  wedge-obovate  leaflets,  which  are  notched  at  the  apex 
and  finely  toothed  on  the  margin,  except  near  the  base.  They  are 
from  one-quarter  to  half  an  inch  long,  and  the  terminal  or  upper  leaflet 
is  short-stalked.  The  stipules  at  the  base  of  the  petiole  are  short  and 
ovate.  The  heads  are  one-quarter  to  half  an  inch  in  diameter,  composed 
of  from  16  to  20,  small,  brigh^yellow  flowers,  and  are  borne  at  the  ex- 
tremity of  slender  stems  or  peduncles  1  to  2  inches  long. 

This  clover  is  valuable  as  a  volunteer  in  uncultivated  fields,  but  fur- 
nishes too  light  a  yield  for  profitable  culture  wherever  the  common  red 
clover  will  thrive.    (Plate  XXUI.) 

MEDiCAao  LUPULINA — Hop  medick,  Black  medick. 

This  plant  has  so  much  the  appearance  of  small  yellow  clover  {Trtfo- 

Hum  procumbens)  that  a  very  carefiil  examination  is  sometimes  neeaed 

in  order  to  distinguish  between  them.    Their  habit  of  growth  is  similar; 

the  medick,  however,  is  longer  stemmed^  the  stems  are  more  angular 

and  hairy.    Both  have  the  flowers  in  small  heads  or  clusters,  and  both 

belong  to  the  clover  family,  but  to  two  distinct  genera.    The  main  dis^- 

tinction  is  seen  in  the  pods,  which  in  Tri/olium  are  small  and  genersdly 

ncluded  in  the  calyx,  while  in  Medicago  the  pods  are  larger  and  bent 

<r  curved,  in  some  species  spirally  twisted.   In  the  black  medick  the  pods 

-ire  kidney -shaped,  and  when  mature  become  of  a  blackish  color.    The 

eaves  are  very  similar  to  those  of  the  small  yellow  clover,  but  larger 

and  broader.    It  is  also  a  native  of  Europe,  but  has  become  extensively 

naturalized,  and  will  often  be  found  in  the  same  field  with  the  clover, 

generally  si)reading  more  extensively.    In  agricultural  value  it  is  prob- 

'Ny  about  its  equal.    (Plate  XXIV.) 
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Medigago  sAtiva— Lacem,  AI&I&. 

This  forage  plant  is  extensively  cultivated  in  Oalifoinia.  Professor 
Brewer,  in  the  Botany  of  California,  says  of  it: 

In  cultivation  it  is  probably  the  most  valuable  of  fonuB^e  plants  for  warm  and  dry 
ngions.  The  root  often  reaches  a  depth  of  8  or  10  feet  andmay  endure  for  many  years. 
Tlie  herbage  is  very  nutritious,  and  on  deep  soils  with  proper  moisture  it  yields  several 
crops,  in  some  parts  of  the  State  growing  and  blooming  nearly  through  the  year. 
There  is  no  specific  difference  between  the  English  and  (German  lucem  and  the  Spanish 
sad  Chilian  alfalfa,  but  it  is  popularly  believed  that  the  Chilian  variety  is  better 
sdapted  to  this  State  than  the  European. 

The  plant  reaches  the  greatest  perfection  as  a  fodder-plant  under  the 
system  of  irrigation.  It  belongs  to  the  same  family  as  the  clover,  growing 
from  2  to  4  feet  high,  with  an  upright,  smooth  stem,  much  branched 
above,  and  with  an  abundance  of  t^ate  leaves,  f  to  1  inch  long,  ob- 
lanceolate,  and  toothed  at  the  upper  part.  At  the  summit  and  ends  of 
the  branches  the  purple  flowers  are  produced  in  small,  oblong  clusters, 
succeeded  by  numerous  short,  spiral-twisted,  smooth  pods.  It  is  little 
known  in  cultivation  in  the  Eastern  and  Soutiiem  States,  and  is  deserv- 
ing of  more  extended  trial.  (Plat»  XXV.) 
£esi>ectfolly  submitted. 

GEOEGB  VASBY, 

Botanist. 
Hon.  Gboege  B.  Loeino, 

Commissioner  af  Agriculture. 
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VETERINARY  REPORT. 


reports  containing  the  resnlts  of  the  experiments  conducted  by 
almon  and  Detmeps  during  the  past  year,  together  with  much 
information  of  a  valuable  character  relative  to  the  nature  and 
of  fatal  and  ddTstructive  diseases  incident  to  domestic  animals, 
found  below.    Dr.  Salmon^s  report  contains  a  detailed  statement 
5;tp6riments  with  swine  plague,  fowl  cholera,  and  Southern  cattle 
At  the  conclusion  of  his  last  year's  work  Dr.  Salmon  was  con- 
that  an  investigation  of  the  contagious  fevers  of  animals  must 
i  large  extent,  an  investigation  of  bacteria,  and  therefore  it  was 
ary  to  devise  an  apparatus  in  which  ttiey  might  be  grown  witti- 
amination  froifi  atmospheric  germs.    This  apparatus  would  have 
Qit  of  the  sterilization  of  the  cultivation  me(£um  by  heat,  allow 
for  additions  of  virus  and  the  removal  of  portions  of  the  sa^e 
)erimentation,  without  great  danger  of  coiitamination  from  germs 
g  in  the  air.    The  rules  to  govern  the  stofilization  were  also  to  be 
ped;  in  fact  this  method  of  investigation,  made  necessary  by  the 
ecent  discoveries,  was  almost  as  new  to  science  as  to  himself,  and 
led  perfection  on  every  hand.    This  first  occupied  his  close  atten- 
nd  after  considerable  experimenting  he  succeeded  in  producing  a 
and  inexpensive  apparatus  that  has  proved  very  satisfactory* 
pparatus  is  minutely  described  and  comprehensively  figured  m 
jompanying  report.    By  its  use  pure  cultivations  of  virus  can  be 
I  to  almcit  any  number  of  generations. 

ultimate  objects  of  Dr.  Salmon's  investigations  have  been,  first, 
over  the  exact  form  and  nature  of  the  germ  causing  the  diseases 
consideration ;  second,  to  learn  how  it  is  distributed,  and  how  this 
ution  can  be  prevented ;  tiiird,  the  best  methods  of  destrojing 
•us  within  as  well  as  outside  of  the  animal  body;  fburth,  methods 
Bering  animals  insusceptible  to  the  efiects  of  these  germs;  and, 
f  it  be  possible  to  establish  breeds  of  animals  that  are  insuscepti- 
zh  diseases.  WMle  these  points  have  not  as  yet  all  been  solved, 
jort  will  be  found  both  interesting  and  instructive. 
Detmers  devoted  the  greater  portion  of  his  time  during  the  past 
to  experiments  with  prophylactics^  with  the  h^pe  of  discovering 
>  and  efiicient  preventive  of  swine  plague.  The  results  of  his 
ments,  especially  with  carbolic  aeid,  will  prove  of  great  value  in 
ocalities  where  this  disease  has  heretofore  been  so  destructive, 
responses  of  the  correspondents  to  the  circular  letter  forwarded 
»  department  show  that  the  seat  of  swine  plague  has  moved 
krd.  and  that  during  the  past  year  it  prevaile<l  in  a  more  malig- 
L  destructive  form  in  the  States  of  Missouri,  Arkansas,  Tennes- 
3u<gia^  Alabama  and  Viiginia  than  in  the  States  of  the  Northwest, 
it  has  heretoforo  prevailed  more  extensively  than  elsewhere, 
iddition  to  the  rei)orts  mentioned  above,  the  attention  of  the 
is  directs  to  ihe  final  report  of  Pr.  Lyman  on  the  subject  of  cou- 
17  AO  2^7 
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tM>gioas  plearo-pneumonia;  the  results  of  an  investigation  of  epizootic 
diseases  among  both  horses  andjcattlein  the  State  of  Illinois;  of  an 
outbreak  of  anthrax  among  cattle  in  New  Jersey;  and  brief  extracts 
from  letters  of  correspondents  of  the  deparUnent  relative  to  diseases 
prevailing  among  domestic  animals. 


INVESTIGATION  OF  SWINE  PLAGUE,  FOWL  CHOL- 
ERA,  AND  SOUTHERN  CATTLE  FEVER. 

EEPOET  OF  D.  E.  SALMON,  D.  V.  M. 

Hon.  George  B.  LoRiNa, 

Commissioner  of  Agriculture : 

Sm:  I  have  the  honor  to  submit  the  following  report  of  investiga- 
tions made  by  me  into  tlie  nature  and  character  of  the  diseases  known 
as  swine  plague,  fowl  cholera,  and  southern  cattle  fever.  Before  det4i>il- 
ing  these  investigations,  however,  it  seems  best  to  refer  at  some  length 
to  the  methods  which  have  been  adopted  in  making  them,  and  to  call 
attention  to  the  results  that  have  been  in  view.  Without  such  an  intro- 
duction the  reader  could  scarcely  be  expected  to  understand  either  the 
value  or  the  oKj^ts  of  the  work,  and  it  would  appear  to  him  like  a  hap- 
hazard groping  m  th^  dark  for  something,  which  might  only  exist  in  im- 
agination. So  far  from  this  being  the  case,  I  shall  endeavor  to  show 
that  although  but  a  few  years  ago  the  investigations  of  this  class  of 
diseases  was  haphazard  work,  with  scarcely  a  hope  of  successful  results, 
this  IB  no  longer  the  case;  and  to-day  we  see  certain  definite  results  to 
be  obtained — results  which  seem  almost  within  our  grasp,  and  which 
must  place  us  m  a  position  to  control  these  diseases  in  a  most  perfect 
manner.  Only  a  year  or  two  ago  such  a  statement  would  have  been 
regarded  as  chimerical  in  the  extreme  and  unworthy  of  attention,  but 
so  great  has  been  the  progress  of  investigation  in  this  direction  within 
that  time  that  it  may  be  S£^ely  asserted  that  at  present  no  well-infcMrmed 
man  can  be  found  who  would  care  to  contest  it. 

It  has  been  a  great  pleasure  to  the  writer  to  be  able  to  offer  evidence 
for  such  views  in  his  reports  to  this  department,  and  it  is  with  the  great- 
est gratification  that,  whereas  but  two  years  ago  he  could  only  record 
his  conviction  that  science  would  by  patient  labor  eventually  master 
every  difficulty  connected  with  the  control  of  these  plagues,  he  is  now 
able  to  point  to  the  method  of  inoculation  now  being  practiced  on  a 
large  scale  in  France  for  one  of  the  most  destructive  of  them,  and  to 
his  method  of  disinfection  and  inoculation  for  another,  which  is  devel- 
oped in  this  and  tlic  preceding  report.  The  evidence  in  support  of  his 
\iews  is  now  so  steadily  accumulating  on  every  hand,  however,  that 
there  can  be  no  longer  reason  to  doubt  the  early  attainment  of  his  most 
sanguine  expectations. 

PART  I.-OBJEGTS  AND  METHODS  OF  INVESTIGATION. 

CAUSE  OF  CONTAGIOUS  FEVERS. 

It  has  long  been  evident  that  this  class  of  diseases  could  not  be  per- 
V,tly  controlled  until  we  learned  their  exact  cause.  That  they  were 
lue  to  something  from  without  the  body  which  succeeded  in  gaining 
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MuttMoe  and  acoomplished  the  most  profound  oh^anges  in  the  liquids  and 
vnrious  lUGfeeted  orgaas  has  been. freely  admitted;  but  whether thi^  wb6 
^degraded  animal  bioplasm,"  a  fungus,  or  a  formless  ferment,  due  pos- 
siUy  to  the  atmospheric  condition  or  to  el^trical  phenomena,  were  points 
enveloped  in  the  deepest  mystery.  And  while  this  mystery  remained 
unsolved  we  were  powerless  to  advanpe  beyond  quarantine  and  disin- 
fection, and  could  l^ave  no  idea  of  the  direction  in  which  to  turn  for 
other  means  of  prevention  or  remedies. 

Even  tiie  doctrine  of  a  oontoffium  vivumy  or  living  contagfcn,  was  and 
IB  still  contested,  and  such  formless  ferments  as  pepsin  and  diastase  are 
mentioned  as  examples  of  bodies  which  possess  the  essential  properties 
of  oontagia.  IIow,  while  it  may  be  true  that  these  bodies  act  simply 
by  contact,  and  that  if  we  make  our  solution  of  them  of  a  certain  strength 
and  can  remove  the  products  of  fermentation  as  fEtst  as  they,  are  foi^ned, 
an  indefinite  amount  of  material  may  be  acted  upon  without  adding 
to  the  quantity  of  ferment,  there  is  still  a  radical  difference  between 
these  bodies  and  the  contagia.  For  instance,  we  may  take  one  drop 
of  the  blood  of  a  fowl  that  has  died  of  cholera  and  add  it  to  two  thou- 
sand times  its  volume  of  infhsion  of  the  muscles  of  fowls  in  a  suitable 
apimratus,  and  in  twenty-four  hours  the  one-thousandth  part  of  a  drop 
of  this  infWon  introduced  beneath  the  skin  of  a  healthy  fowl  will  pro- 
daoe  the  disease  with  all  its  virulence.  We  may  go  further,  and  place 
one  drop  of  this  first  cultivation  in  a  second  apparatus  and  again  dilute 
it  with  two  thousand  times  its  bulk  of  innocent  infusion,  and  in  another 
twenty-four  hours  our  second  cultivation  will  have  the  same  activity  as 
the  flrat,  though  the  one- thousandth  part  of  a  drop  used  for  the  inocu- 
lation would  contain  but  the  one  four-billionth  psui}  of  a  drop  of  tiie 
original  blood.  We  may  continue  this  dilution  under  the  same  condi- 
tions, as  I  have  done,  to  the  third,  fourth,  fifth,  or  eveij  sixth  cultiva- 
tion, at  which  time  the  amount  inoculated  could  contain  but  the  one 
sixty-four  sextillionth  part  of  the  drop  of  the  original  blood,  and  still 
the  same  virulence  remains.  There  is  no  doubt,  then^  that  the  virus  re- 
produces itsdf. 

What  would  happen  under  simflar  treatment  to  a  solution  of  diastase 
or  i)epsinf  Suppose  we  make  a  standard  solution  of  one*  grain  of  pep- 
sin to  the  ounce ;  it  may,  ^  I  have  admitted,  transform  an  indefinite 
amount  of  albuminoids  into  peptones,  providing  we  are  able  to  remove 
the  peptones  as  soon  as  formed.  Let  us  take  a  drop  of  this  stsmdard 
solution^owever,  and  dilute  it  two  thousand  fold,  and  what  is  the  re- 
soltt  We  have  at  once  destroyed  the  properties  of  the  solution,,  and 
these  cannot  be  redeveloped  except  by  evaporating  the  liquid  until  the 
original  quantity  is  obtained,  or  by  adding  more  of  the  ferment.  And 
ibis  is  just  as  true  of  diastase  or  any  other  formless  fermeAt  with- which 
we  are  acquainted.  In  other  words,  formless  ferments  are  unable  to 
repipduce  themselves.  Eeproduction  and  multiplication  is  a  function 
of  living  matter  and  of  this  alone,  aud  when  we  buve  proved  that  virus 
can  be  cultivated  indefinitely  it  is  equivalent  to  demonstratiiig  that  its 
essential  constituent  is  a  living  thing. 

PATHOGENIO  BACTERIA. 

Admitting  the  cause  of  contagious  diseases  to  be  a  living  organism, 
and  we  have  next  to  inquire  into  the  character  of  this  org^uxism,  its 
morphology,  physiology,  and  place  in  nature.  This,  again,  was  a  mooted 
question  for  years.  Was  it  living  animal  matter  resembling  the'lea- 
caayteBj  or,  as  it  has  been  called,  <^  degraded  bioplasm"  t  Or  was  it  one 
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or  more  of  the  various  Tarieties  of  fiuigit  In  preceding  reports  the 
-writer  has  referred  to  the  brilliant  investigations  of  Dr.  Koch,  by  which 
he  demonstrated  the  pathogenic  action  of  the  BaeiUus  aTUhraoiSj  a  va- 
riety of  bacteria,  in  the  disease  known  as  charbpn.*  Later  studies  of 
this  disease  by  Pasteur,  Toussaint,  Oreenfleid,  and  others,  fnUy  oonArm 
Koch's  results,  and  place  the  matter,  as  far  as  this  disease  is  concerned, 
beyond  doubt.  Fowl  cholera  has  also  been  shown  by  Pasteur  to  be  due 
to  a  form  of  bacteria,  a  conclusion  which  I  have  been  able  to  confirm 
by  new  and  very  important  evidence,  as  will  be  seen  fixun  the  seotion 
of  this  report  devoted  to  that  disease. 

In  those  cases  in  which  the  cause  of  contagious  fevers  has  been  dis- 
covered it  has  been  shown  that  they  are  due  to  a  multiplication  of  bac- 
teria within  the  Uving  body,  and  the  daily  accumulating  evidence  indi- 
cates that  the  different  diseases  of  this  class  are  all  the  effects  of  closely- 
related  organisms.  It  is  to  be  expected,  therefore,  that  an  investiga- 
tion of  contagious  diseases  must  be,  to  a  considerable  extent^  an  inves- 
tigation of  bacteria.  In  the  past  it  has  been  quite  the  fashion  to  ridi- 
CT^e  this  class  of  investigations  as  visionary,  and  at  best  unreliable; 
but  it  would  seem  that  the  recent  and  very  important  discovexy  by 
Pasteur  of  a  method  of  mitigating  the  activity  of  a  virus  by  a  peculiar 
method  of  cultivating  the  bacteria  would  be  amply  sufficient  to  quiet 
such  ridicule  in  the  future.  More  than  twenty  thousand  sheep  have 
been  rendered  insusceptible  to  charbon  during  the  present  year  by  such 
attenuated  virus,  and  of  the  immense  number  thus  inoculated  it  is  ques- 
tionable if  a  single  accident  has  occurred.  Practical  results  of  the  very 
greatest  importance  have,  therefore,  already  been  attained,  and  this  dl- 
rectiy  from  a  study  of  the  bacteria — results  which  it  would  have  been 
clearly  impossible  to  accomplish  if  these  organisms  had  been  ignored. 

INOCXILATIOlSr  EXPERIMENTS. 

The  investigation  of  bacteria  to  be  of  any  service,  however,  must  go 
hand  in  hand  with  inoculation  experiments.  We  may  discover  a  form 
of  bacteria  in  the  tissues  and  fluids  of  the  body,  and  we  may  be  able  to 
cultivate  it  in  a  state  of  purity  for  an  indefinite  number  of  generations, 
but  we  are  not  justified  in  concluding  that  it  has  anything  to  do  with 
the  disease  until  we  have  produced  unmistakable  cases  by  inoculating 
with  a  small  quantity  of  one  of  these  cultivations.  Even  positive  ex- 
periments of  this  nature  have  not  heretofore  been  considered  sufficient 
evidence  to  warrant  a  final  conclusion.  It  must  be  proved,  by  a  num- 
ber of  tests,  that  the  death  of  the  organism,  &om  various  causes,  always 
coincides  with  the  destruction  of  the  activitrj:  of  the  virus.  These  points 
must  all  be  brought  out  by  inoculation  experiments.  And  when  we 
come  te  mitigate  the  virus,  to  learn  hpw  successful  vaccinations  can  be 
performed,  to  test  the  strength  of  disinfectants,  to  bring  out  the  com- 
parative susceptibilities  of  animals  and  the  methods  of  rendering  them 
insusceptible,  to  learn  if  this  insusceptibility  can  be  conferred  by  hered- 
ity ui>on  the  offspring,  we  are  powerless  to  take  the  first  step,  or,  indeed, 
any  succeeding  step,  without  a  continual  recurrence  to  such  inoculations. 

But  such  experiments  are  now  classed  as  '*•  vivisection,''  and  not  only 
in  Europe  but  in  America  we  are  met  by  a  set  of  misguided  persons 
who,  not  content  with  manufacturing  public  sentiment  against  vivisec- 
tion and  the  vivisector,  are  asking  for  laws  to  practically  stop  such  in- 
vestigations.   In  the  name  of  humanity  they  ask  that  not  only  the  mil' 

'The  writer  has  diBcnssed  this  question  at  greater  length  in  articles  entitled. '^Ohar- 
jon  and  the  Germ  Theory  of  Disease,''  American  Monthly  Microaoopical  •TounialjlSol,  pp. 
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lionB  of  animals  scattered  over  the  world,  but  that  mankiiid  as  well, 
shall  be  oondemned  to  suffer  decimation  from  ccmtagious  plagues  for 
yet  untojd. generations,  simply  because  in  order  to  learn  how  to  prevent 
such  scourges  we  must  sacniiceafew  hundreds  or  thousands  of  animals, 
which  at  the  best  are  destined  to  be  slaughtered  to  satisfy  our  camiv- 
erous  appetites.  It  is  not  my  purpose  to  enlarge  upon  this  topic  in  the 
present  report,  and  I  should  not  hi^ve  mentioned  it  but  for  the  &ct  that 
in  enlightened  England  the  absurdity  has  lately  been  committed  of  tying 
the  hands  of  some  of  their  ablest  investigators  by  an  enactment  of  this 
character ;  and,  as  the  investigution  of  these  diseases  so  completely  de- 
pends upon  this  method  of  research,  it  seems  a  favorable  time  for  caJIing 
attention  to  its  importance. 

EXAMINATION  OF  LIQUIDS  FOB  BAOTEBIA. 

The  search  for  disease  germs  or  pathogenic  bacteria  in  the  liquids  and 
solids  of  the  body  is,  in  spite  of  the  many  recent  and  improve  meth- 
ods of  investigation,  extremely  difficult  and  unsatisfactory.  Whetiier 
they  are  less  numerous  than  we  should  expect,  whether  their  reaction 
to  staining  agents  differs  from  that  observed  with  septic  bacteria,  or 
whether  the  characters  of  the  liquid  surrounding  them  should  be  ac- 
cepted as  the  cause  of  this  difficulty,  I  am  not  prepared  to  decide.  But 
certain  it  is  that  even  in  fowl  cholera,  which  is  undoubtedly  due  to  bac- 
teria, one  may  examine  many  preparations  of  blood  or  tissues,  stained 
or  unstained,  without  being  able  to  discover  what  he  can  unhesitatingly 
accept  as  these  organisms.  When  we  come  to  the  examination  of  prop- 
erly-prepaxed  cultivation  liquids  the  difficulties  vanish,  and  there  is  no 
longer  reason  for  either  doubt  or  uncertainty.  Preparations  may  be  ex- 
amined, stained  or  unstained,  and  with  a  good  lens,  giving  a  power  of 
seven  hundred  to  one  thousand  diameteT»,  the  bacteria  are  clearly  shown. 

To  stain  the  "bacteria  the  method  devised  by  Koch  has  been  found  to 
give  bv  far  the  best  results.  A  drop  of  the  liquid  is  placed  upon  the 
slide  and  spread  to  a  uniform  thickness ;  it  is  then  rapidly  dried  over 
the  lamp  and  a  drop  or  two  of  a  solution  of  aniline  violet,  two  grains  to 
the  ounce,  is  applied  and  immediately  washed  away  with  a  stream  of 
distilled  water.  The  slide  is  again  dried,  a  drop  of  pure  Canada  balsam 
is  applied  to  the  cover- glass,  and  this  is  inverted  over  the  preparation. 
At  this  time,  if  we  are  dealing  with  a  cultivation  liquid,  it  may  be  im- 
X>o8Sible  to  detect  with  the  unassisted  eye  even  a  trace  of  violet  coloring, 
and  yet  on  examination  with  a  sufficient  power  the  organisms  will  be 
found  to  be  perfectly  stained.  In  the  case  of  blood  the  staining  is  only 
too  apparent^  and  the  statement  made  by  some  observers  that  only  bac- 
teria take  this  color,  and  that  it  may  be  considered  as  a  method  of  de- 
termining the  nature  of  small  particles  for  this  reason,  has  not  been 
borne  out  in  my  work.  The  nuclei  of  the  red  corpuscles  of  birds  stain 
deeply,  and  in  case  an  attempt  is  made  to  "fix'^  the  preparation  with 
osmic  acid  the  constituents  of  the  plasma  are  coagulated,  assume  a  granii- 
lar  form,  and  when  stained  the  appearance  is  that  of  a  zooglcea  cluster 
of  micrococcL  In  the  blood  of  fowl  cholera  it  has  often  prov^  extremely 
difficult  to  render  the  bacteria  visible,  while  with  the  blood  of  swine 
plague  sent  me  by  Professor  Law  the  micrococci  could  be  seen  in  both 
stained  and  unstained  preparations  to  the  greatest  satisfaction. 

EXAMINATION  OF  TISSUES  FOB  BAOTBBIA. 

'Some  microscopists  have  been  successful  by  placing  pieces  of  the  tis- 
sues in  alcohol  for  twenty-four  hours,  then  imbedding  in  a  rather  soft 
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mi;stnTe  and  cutting  the  seotions  in  a  microtome.  The  Beotions  thus 
obtained  are  placed  for  half  an  hour  in  a  staining  fluid  composed  of 
^  half  a  grain  of  aniUne  violet  in  an  ounce  of  distilled  water :  .flhey  are 
then  pkiced  for  two  minutes  in  dilute  acetic  acid  (4  minims  to  tke  ounce), 
then  for  one  minute  in  ordinary  alcohol,  then  for  one  minute  in  absolute 
alcohol,  finally  for  two  minutes  in  oil  of  cloves,  when  they  are  mounted 
in  Canada  balsam.* 

The  difficulty  of  making  sections  with  such  imperfectly  hardened 
specimens  has  led  me  to  use  a  longer  process  of  hardening  with  chromic 
acid,  one-fifth  of  one  per  cent.,  and  alcohol,  equal  parts,  the  results  being, 
so  far  as  I  can  judge  at  present,  identical.  In  neither  case,  however, 
has  the  success  been  very  fiattering. 

For  the  examination  of  the  preparartions  I  have  used  a  one-tenth  and 
one-fifbeenth  inch  water  immersion,  objective,  and  a  OAC-fifteenth  homo- 
geneous immersion,  all  by  Tolles,  in  connection  with  an  Abbe-Zeiss  illu- 
minating  apparatus.  l^eseappUances  therefore  represent  the  utmost 
perfection  of  ^e  day,  while  the  rmethods  lised  are  those  which  have 
given  the  best  results  iu  simild.r  investigations^ and  if  the  examinations 
have  not  been  as  satisfactory  as  could  be  diBSired  it  is  probably  due  to 
the  inherent  difficulty  of  the  subject  and  to  the  fa^^t  that  our  meti^ods 
may  still  be  improved. 

EEBPINa  DISTILLED  WATEK  FREE  FBOK  BACTEBLi. 

In  this  class  of  investigations  it  is  absolutely  necessary  to  use  dis- 
tilled water*;  we  need  it  for  our  immersion  lenses,  to  make  staining  and 
hardening  solutions,  to  dissolve  and  dilute  i^agents,  andfor  many  other 
purposes.  But  evefi  distilled  water,  as  I  have  snown  in  aprecedlng  re- 
port, very  soon  teems  with  immense  numbers  of  bacteria,  organisms 
which  at  present  we  have  no  means  of  distinguishing  from  those  which 
are  the  active  cause  of  some  of  the  contagious  diseases.  It  is  plain, 
therefore,  that  if  we  use  distilled  water  swarming  with  bacteria  in  our 
hardening  or  staining  solutions,  if  it  constitutes  a  part  of  tiie  reagents 
that  we  use  upon  our  preparations,  or  even  if  it  is  used  to  make  cultiva- 
tion liquids,  these  innocent  organisms  may  be  mistaken  for  pathogenic 
ones,  and  our  conclusions  will  be  entirely  without  value. 

To  guard  against  such  errors  I  have  devised  the  apparatus  illustrated 
in  Plate  II,  Fig.  2.  The  flask  A,  after  thorough  cleaning,  is  flUed  by 
filtering  into  it  freslily  distilled  water,  and  the  sofb  rubber  cork,  through 
which  pass  the  tubes  B  and  O,  is  tightly  adjusted.  The  tuoe  B  does 
not  reach  the  water  in  the  flask,  but  is  designed  for  admitting  filtered 
air,  and  is  packed  for  two  or  throe  inches  firom  the  external  orifice  with 
cotton  wool,  while  the  tube  C,  which  acts  as  a  siphon,  reaches  to  the 
bottom  of  the  flask  and  terminates  externally  in  a  piece  of  caoutchouc 
tutting.  If,  on  which  is  placed  the  compressor  E,  and  into  which  fits  the 
terminal  tube  F.  The  whole  maybe  kept  for  severaliours  before  fil]ing%  at 
a  temperature  of  220^  to  225oF.,  to  kill  all  germs  which  may  be  lodged 
in  the  cotton-filter  or  the  tubes.  The  distilled  water,  after  being  placed 
in  this  apparatus,  is  boiled  two  or  three  times  at  intervals  of  a  few  hours, 
care  being  taken  to  keep  the  filter  from  becoming  wet  by  condensation 
of  steam,  a  i)recaution  which  I  have  fbund  necessary  to  thevaltieof 
such  a  filter,  and  just  at  the  end  of  the  last  boiling  the  compressor  is 
opened,  and  if  necessary  the  ventilating  tube  is  closed  until  the  press- 
ure of  the  steam  has  forced  tlfe  Water  to  fill  the  siphon.    The  com- 
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pressor  is  now  closed,  the  ventilating  tube  opened,  and  the  apparatus 
is  ready  for  use.  Of  course,  whenever  the  compressor  is  opened,  water 
flows  from  the  flask,  and  if  Mie  small  quantity  which  has  been  in  tiie 
terminal  tube  is  injected  the  remainder  will  be  found  free  from  contami- 
nation with  such  organisms. 

PREPABma  ANILINE  STAININa  FLUID. 

For  this  purpose  a  solution  of  the  aniline  violet  is  made  in  strong  alco 
hoi  of  such  a  strength  that  each  drop  contains  one-sixteenth  of  a  grain 
of  the  coloring  matter,  and  in  this  form  may  be  preserved  convenient  for 
use  at  any  time.  When  some  sections  are  to  be  stained  one  drop  of  thi& 
is  placed  in  a  drachm  of  pure  distilled  water,  and  this  is  at  once  Altered 
and  used^  thigi  makes  the  solution  of  half  a  grain  to  the  ounce.  For  the 
stronger  solution  four  drops  are  required  to  each  drachm  of  distilled 
water.  In  this  way  is  obtained  a  solution  free  from  bacteria  and  giving 
results  wortiiiy  of  confidence;  but  if  this  aqueous  solution  is  allowed  to 
stand  a  few  hours  the  development  of  these  organisms  commences  and 
it  is  no  longer  fit  for  use.  If  those  who  investigate  tiiese  diseases  persist 
in  using  old  aqueous  solutions  of -aniline,  or  dven.aniline  inks  for  their 
staining  fluids,  they  must  not  expect  very  much  reliance  to  be  placed  in 
the  accuracy  of  their  results. 

THE  CULTIVATION  OP  BACTERIA, 

In  the  preceding  report  a  fbrm  of  apparatus  wjab  described  for  mak- 
ing such  cultivations^  ]6iut  this  was  soon  found  too  comj^cated  tcfr  the 
pmposes  of  investigation.    A  simple  apparatus  was  needed,  provided 
with  a  ventilating  tube  packed  with  cotton,  which  would  take  but  little 
space  in  the  incubator,  that  could  be  mad^,  if  need  be,  in  the  most  primi- 
tive laboratory,  that  could  be  easily  filled  with  the  cultivating  fluid,  and 
Vihen  sterilized  might  be  preserved  for  use  at  any  time,  the  contents  being 
readily  accessible  for  inoculation  and  for  removal,  either  for  examination, 
for  producing  other  cultivations,  or  for  inoculation  experiments,  and  all 
^th  the  least  possible  chance  of  admitting  the  germs  of  bacteria  continu- 
ally floating  in  the  atmosphere.    After  several  months  experimenting  the 
apparatus  shown  in  Plate  I,  Fig.  1,  was  settled  upon  as  'satisfactorily 
filing  these  conditions.    It  consists  of  a  test-tube  five  inches  long  and 
^Ju^ee^burths  of  an  inch  in  diameter,  and  in  the  one  case  is  closed  with 
*^bber  cork  pierced  with  a  single  hole,  and  in  the  other  the  tube  is  drawn 
^'Tn  near  its  upper  extremity  to  one-fourth  of  an  inch  in  diameter.    In 
^  rubber  cork  is  placed  a  piece  of  glass  tube  one-fourth  of  an  inch  in 
^*itieter  that  just  reaches  the  lower  end  of  the  cork,  but  projects  three- 
^?^*^h8  of  an  inch  above  the  upper  end,  on  which  is  placed  a  close-fitting 
j^^<i€  of  caoutchouc  tubing  one  inch  in  length,  into  which,  again,  fits  the 
?^^^*ti-glass  tube  D,  the  external  part  being  packed  with  cotton -wool  as  a 
j  ^T.    The  adjustable  ventilating  tube  is  arranged  in  a  similar  manner 

•vi^®  second  form  of  apparatus. 

«2^1iese  tubes  are  about  half  filled  with  the  cultivation  liquid  and  are  then 

j^^  placed  in  a  vessel  that  contains  tliree  or  four  inches  of  water,  Plate 

i  Fig.  16,  that  can.be  tightly  covered,  in  which  they  are  boiled  three 

*  ^ur  times  at  interrafs  of  a  few  hours.    In  this  way  the  whole  appafca- 

~^  including  the  ventilating  tube  and  its  cotton  filter,  is  subjected  to 

*^  heat  of  boning  water,  or  to  steam  of  the  same  temperature.    A  steril- 

*^g  apparatus  arranged  for  heating  the  tubes  in  a  receptacle  surrounded 

*V  Doiling  water,  a  section  of  which  is  shown  in  Kate  XI,  Fig.  17,  has 

^'^  given  as  good  results  as  the  simpler  method  of  placing  them  directly 
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in  the  hot  water  and  allbwing  the  steiam  to  come  in  actnal  contact  with 
the  parts  oat  (k  the  water. 

Notwithstanding  the  ireqnent  assertions  of  experimenters  that  culti- 
vation liquids  may  be  easily  sterilized,  and  that  boiling  for  ftve  minntes 
is  sufficient  for  this,  I  have  been  forced  to  the  oondosion  that  the  per- 
fect sterilization  of  such  liquids  is  firequently  attended  with  serious  dif- 
ficulty. On  one  occasion  twenty  cultivation  tubes  ifrere  boiled  four  times 
at  intervals  of  a  few  hours,  each  boiling  being  continued  for  ten  to  fif- 
teen minutes,  in  the  vessel  shown  in  Plate  XI,  Pig.  16.  Unfortunately, 
after  the  last  heating,  the  lid  was  removed  and  not  replaced ;  the  cola 
air  comfhg  in  contact  with  the  ventilatftig  tubes  condensed  the  vapor  in 
the  filters,  and  as  a  result  every  tube  became  infected  with  atmospheric 
bacteria,  andVas  turbid  with  them  within  three  days. 

Again,  while  at  Atlanta  investigating  the  Southern  cattle  fever,  the 
sterilizing  apparatus,  shown  in  section  in  Plate  XI,  Fig.  17,  was  used: 
it  consists  of  an  inner  compartment  surrounded  by  boiling  water  ana 
steam,  and  covered  with  a  double  lid  having  an  air  space  of  two  inches. 
The  cultivation  tubes  were  but  a  degree  or  two  below  the  boiling  point 
as  determined  by  actual  test,  and  to  illustrate  the  difficulty  of  stenUzing 
them  I  transcribe  the  following  record  from  my  note-book.  In  all  cases 
the  tubes  were  allowed  to  reniain  in  the  apparatus  till  cold,  thus  snb- 
iecting  tliem  to  a  high  temperature  for  a  much  longer  time  than  is 
indicated  by  the  actual  duration  of  the  boiling: 

July  20,  5  jp.  m.— 'IJineteen  cultivation  tubes  \rore  filled  with  iufosion  olLeef,  placed 
in  the  apparatus,  and  the  water  boiled  for  ten  minutes. 

July  21,  9  a.  m. — A  few  tubes,  on  careful  inspection,  indicate  the  Tery  beginning  of 
turbidity.  They  were  all  placed  tn  the  apparatus  and  this  heated  to  boilmg  for  ten 
minutes,  and  this  boUing  repeated  at  5  p.  m. 

July  22. — ^The  apparatu£(' boiled  morning  and  oyening  the  same  as  yesterday. 

July  23. — ^Boiled  once,  being  six  times  m  all. 

July  27. — Seven  of  the  tubes  are  turbid;  the  remainder  are  placed  in  the  apparatus, 
and  tnis  again  boiled  for  ten  minutes. 

August  1. — But  six  tubes  remain  free  from  bacteria.  Most  of  the  affected  onefi  have 
but  a  slight  bacterial  membrane  on  the  surface,  while  the  liquid  beneath  is  nearly  as 
transparent  as  formerly.  The  bacterium  which  thus  resists  heat  is  a  B<icillu%,  tome- 
what  peculiar  in  its  characters,  as  it  divides  into  shorter  members  than  the  B.  whiilii.  It 
is  about  aoioo^^  ^^  ^^  i^^^h  in  diameter,  and  divides  into  rods  ^lAnrth  to  Y^sis^h.  of  an  inch 
in  length,  many  of  these  subdividing  into  members  Trhnrth  to  rpJinrth  of  an  inch  long, 
and  then  closely  resemble  BacteriuM  termo.  The  spores  seem  to  be  spherical  particles 
guioflth  of  an  inch  in  diameter. 

A  ugu8t  5.— Thirteen  tubes  filled  to^ay  with  fresh  infusion  of  beef.  They  were  placed 
in  the  apparatus,  which  was  boiled  for  ton  minutes  at  noon  and  for  fifteen  minntes  at 
six  o'clock. 

August  6.— Every  tube  is  turbid  with  bacteria.  Thirteen  tubes  were  now  filled  with 
fresh  infusion,  neutralized  wii  h  liquor  potass®.  They  are  placed  in  the  apparatus, 
which  is  boiled  from  11  to  11.30  a.  m.,  and  again  from  4.30  to  6.30  p.  m. 

August  7. — The  apparatus  boiled  from  9  to  10  a.  m. 

August  8.— -The  apparatus  boiled  an  hour  in  the  morning  and  another  hour  in  the 
evening. 

August  9. — Bofled  an  hour  in  the  morning. 

August  11. —Five  of  the  tubes  are  turbid  with  bacteria;  the  remainder  returned  to 
the  apparatus  and  boiled. 

August  15. — Two  more  tubes  are  turbid. 

I  have  been  somewhat  at  a  loss  to  account  satisfaetorily  for  the  extieme 
difficulty  of  sterilizing  the  tubes  in  these  cases.  I  am  certain  it  was  not 
clue  to  atmospheric  infection  after  sterilization,  for  particular  attention 
was  given  to  the  condition  of  the  ventilating  filters,  and  hundreds  of 
»uch  tubes  have  been  preserved  for  an  indefinite  time,  on  other  occasions, 
ifter  sterilization  without  becoming  infected.  It  is  possible  that  thie 
ixtreme  djpought  had  something  to'do  with  this  extraordinary  resistance 
xt^^ftat.  It  is  well  known,  for  instance,  that  the  germs  of  the  hay  bacil- 
'  'i^i  ^i^tained  from  dry  hay  '^thstand  several  hours'  boiling^  while, 
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when  &«sh  and  moist,  they  are  destroyed  in  as  many  minutes.  Professor 
Tyndall,  I  believe,  has  explained  this  by  supposing  that  the  perfectly 
dry  spores  do  not  readily  imbibe  water,  and  are  not  moistened  for  several 
hours  after  bmng  placed  therein,  and  while  dry  they  are  not  destroyed 
by  the  heat  of  boiling  water. 

Whatever  the  explanation  may  be,  it  is  a  new  illuslration  of  the  fact 
that  a  few  minutcis'  boiling  cannot  be  relied  upon  to  sterilize  such 
liquids,  and  that  unless  our  cultivation  liquids  are  preserved  at  lOO^F. 
a  sufEicient  time  before  use  to  prove  that  they  contain  no  atmospheric 
germs,  the  results  are  at  best  untrustworliiy. 

MANNER  OF  TJSINa  THE  OTJLTIVATION  APPAB-^TJS. 

The  oultivation  liquid  is  made  by  infusing  the  muscles  of  various  ani- 
mals in  distilled  water  at  a  temperature  of  16(K>  to  IGO^F.  for  two  or 
three  hours,  then  boiling  and  filtering.  The  liquid  thus  obtained  should 
be  as  limpid  and  oolorless  as  the  purest  water.  The  cultivation  tubes 
are  half  filled  with  this,  previously  neutralized  with  caustic  potash,  and 
sterilized  as  already  described.  The  blood  for  flioculation  is  either  ob- 
tained directly  from  the  veins  by  means  of  vacuum  tubes,  as  described 
in  my  preceding  report,  or  when  convenient  the  heart  is  opened  by  a 
knife,  freed  from  germs  by  passing  it  through  the  flame  of  a  lamp,  a  piece 
of  capiUary  glass  tubing  drawn  to  ^th  of  an  inch  in  diameter  and  one- 
half  to  three-fourths  of  an  inch  long  (Plate  XI,  Fig.  18),  is  taken  up 
with  flamed  forceps,  passed  through  the  flame  itself,  and  touched  to  the 
blood  in  the  heart,  with  which  it  immediately  fills  oy  capillarity.  The 
ventilating  tube  of  the  cultivation  apparatus  is  now  passed  through  the 
fl^ne  and  removed,  and  the  bit  of  capillary  tube  containing  the  blood 
is  dropped  through  the  opening  into  the  liquid.  The  ventilating  tube 
is  again  flamed  and  replaced  and  the  apparatus  placed  in  an  incubator 
at  100©  F. 

The  multiplication  of  germs  becomes  apparent  from  the  turbidity  of 
the  liquid  in  alx)ut  twenty  hours.  To  oxamiae  this  liquid  without  con- 
taminating it  with  gevms  from  the  atmosphere,  a  capUIary  pipette  is 
made  by  drawing  a  long  and  fine  projection  to  an  ordinary  glass  tube, 
as  shown  in  Plate  XI,  Fig.  15,  the  end  being  sealed.  The  external  part 
of  the  body  of  the  tube  is  pacKcd  with  cotton  wool,  and  the  whole  is 
then  baked  for  several  houi*s  at  a  temperature  of  230oF.  to  destroy  all 
germs.  Now,  to  obtain  a  sample  of  the  cultivation  liquid,  a  small  caout- 
chouc bulb  is  adjusted  as  in  the  figure,  the  point  of  the  pipette  is  bro- 
ken, the  ventilating  tube  is  removed  with  the  precautions  already  men- 
ticm^d,  the  pipette  is  fiamed  and  passe<l  beneath  the  surface  of  the 
liquid,  when  the  bulb  is  compressed  to  expel  a  small  quantity  of  the 
pure  air  which  it  contains,  and  the  liquid  which  takes  the  place  of  this, 
as  the  bulb  resumes  its  original  form,  is  removed  in  the  pipette  and  can 
be  used  for  microscopical  examination,  for  inoculating  animals,  or  for 
starting  new  cultivations. 

It  sometimes  happens  that  in  spite  of  all  precautions  our  cultivations 
are  impure  5  we  can  plainly  see  that  there  are  two  forms  of  organisms. 
One  grows  at  the  bottom  of  our  cultivation  liquid  while  the  other  oc- 
cupies the  surface,  where  it  forms  a  covering  membrane;  one  is  motion- 
less while  the  other  swims  with  the  plainest  undulations  or  gyrations j 
one  may  be  spherical  or  oval  while  the  other  is  rod-shapped.  It  has 
been  common  to  speak  of  these  different  forms  as  but  stages  in  the  ex- 
istence of  the  same  organism ;  but  a  study  of  their  life  history  has  not 
justified  this  view,  and  we  are  now  satisfied  that  such  appearances  in- 
dicate contamination  of  our  cultivations  with  some  of  the  countiess  genns 
MDlXQaally  floating  in  the  air. 
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Sometimes  it  is  very  desirable  to  get  rid  of  tbese  tateign.  genns  and 
obtain  a  pare  cultivation  from  an  impnre  one.  Is  this  possible!  At 
one  time  it  was  supposed  that  it  might  be  aoeomplished  by  continnons 
cultivations,  but  experiment  demonstrated  thAt  usuaQy  the  different  or- 
ganisms retained  their  relative  proportion  to  eaeh  other«,thraagh  an  in- 
definite number  of  ctdtivations.  Lately  Buchner  has  suggested.«  prac- 
tical plan  which  may  be  carried  out  very  successfully  with  the  appa- 
ratus of  my  invention  described  above. 

The  organisms  from  the  atmosphere  in  all-well^nade  cultivations  are 
less  numerous  than  the  disease  germs,  and  above  all  they  are  foan)d 
more  particularly  at  the  sui&ce,  while  the  letter  prefer  to  grow  in  Ote 
deeper  layers  of  the  liquid.  A  drop  of  the  eultivation  liquid  is  token 
from  near  the  bottom  of  the  tube,  with  suitable  pieoautions,  and  placed 
in  another  apparatus  as  if  for  a  fresh  cultivation;  this  is  at  once  a^tated 
to  diiiuse  the  drop  equally  tiiirouffh  the  whole.  Now  a  drop  is  taken 
at  once  from  this  find  placed  in  a  third  apparatus,  and  fh>m  the  third  a 
drop  is  placed  iu  a  fourth  for  cultivation.  The  drop  taken  from.&e 
second  apparatus  contains  ^fVirtli  of  a  drop  taken  from  the  first,  and  that 
flrom  the  third  contains  but  abAoo^h  of  the  fiist  €rop.  Kow,  if  a  drop  of 
the  first  cultivation  contained  500,000  disease  genns  and  60,000  septic 
germs^  it  is  plaiiv  that  every  drop  of  the  second  dilution  Woiiid  contain 
two  ot  the  former,  while  there^  would  only  be  on«  of  the  latter  to  eviery 
five  drops.  If  the  number  of  germs  is  gieater^  as  is  geneially  the'oase, 
we  have  only  to  resort  to  a  third  dilution  and  vary  the  quantity  of  the 
diluting  liquid  to  suit  our  case,  and  by  starting  a.number  of  cultivations 
from  tins  we  will  get  som^in  which  the  organiism  exists  in  i>erfect  purity. 

ULTIMATE  OBJECTS  OF  SUCH  INVESTIGATIONS. 

Of  course  our  first  endeavor  by  cultivation. experiments  is  to  isolate 
the  contagious  germs  to  del^ennine  their  form,  manner  of  growth^  and 
multiplication;  to  leam  their  place  in  nature;  theconditionj3.whicnare 
favorable  and  unfavorable  to  them.  But  science  of  to-day  is  too  prac- 
tical to  stop  here — we  must  have  results  which  will  enable  us  to  control 
the  contagious  plagues  more  perfectily  than  heretofore.  In  the  first 
place  we  must  know  how  these  germs  are  dfetributed;  in  what  manner 
they  leave  tlie  sick  animal;  whether  they  are  carried  by  currents  of 
air;  how  and  for  what  time  they  are  preserved  on  or  within  the  soil  or 
in  stables;  and  in  what  manner  they  find  their  way  into  the  bodies  of 
healthy  animals. 

When  our  information  is  satisfactory  on  these  points,  we  are  in  a  posi- 
tion to  inquire  how  such  germs  may  be  destroyed,  the  chemical  agents 
which  are  most  efficient  for  this  purpose,  the  strength  in  which  they 
are  to  be  employed,  and  the  effect  of  ventilation  and  of  plowing  or 
burning  infected  pastures. 

Having  learned  what  is  possible  in  regard  to  the  contagious  genii,  we 
n^xt  turn  our  attention  to  the  animals  liable  to  be  affected.  We  find 
that  a  certain  number  are  insusceptible  to  the  effecfts  of  the  vims;  thev 
occupy  the  same  stables  or  fields  with  the  sick,  take  their  food  and  drink 
in  common,  breathe  a  contamtnated  air,  and  even  resist  inocmhitions  with 
the  most  potent  vimis.  In  what  docs  this  insusceptibility  consist!  How 
was  it  obtained?  How  can  it  be  conferred  upon  otiier  amfimalsf  For 
<yhat  length  of  time  will  it  protect  them!  And  is  it  transmitted  in  any 
extent  by  hereditary  influence  to  the  offspiing!  Potent  questions  are 
bese,  which,  when  properly  answered,<mu^  place  the  control  of  animaA 
plagues  fully  within  our  grasp;  and  not  of  animal  places  alone. for  are 
not  some  of  these  common  to  both  mankind  and  animals  t    And  Is  it  too 
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mnch  to  believe  that,  when  the  contagions  diiseaees  of  anlmalH  aie  ftilly 
nnderstood  and  controlled,  the  millions  of  hnman  beings  who  arenow 
eanied  to  untimely  graves  by  allied  plagues  may  be  spared! 

These  are  the  hopes  that  actuate  us,  nay  they  ave  the  convictions 
whieh  grow  stronger  with  each  experiment.  But  a  few  short  years  ago 
this  great  field  for  research,  which  we  now  see  before  and  around  us, 
might  be  compared  to  one  of  those  forests  sitttated  in  a  rich,  moist, 
alltivial  region  of  the  tropics.  On  every  hand  immense  trees,  tibirough 
the  foliage  of  which  scarcely  a  rary  of  light  could  penetrate,  while  below 
are  briars,  vines,  and  various  kinds  of  impenetrable  undergrowth.  Kot  a 
path  to  guide  the  steps— all  a  hopeless  wilderness.  To-day  how  changed. 
Beads  have  been  made  by  which  the  wilderness  is  traversed — are  not 
the  experimental  methods  of  inoculation  and  cultivation  of  virus  now 
followed  with  such  success  worthy  of  the  namef  And  light  Ib  stream- 
ing through  the  overhanging  canopy  all  around  us  untU  our  fovest  is 
scarcely  more  than  a  grove.  It  is  the  result  of  the  recent  studies  of 
contagia,  their  manner  of  distribution,  thie  methods  by  whidi  they  may 
be  attenuated  amd  made  to  produce  insusceptibility  instead  of  death,  th^ 
conversion  from  enemies  to  allies.  It  is  no  longer  a  questiQii  of  posli- 
bility  {T  this  grove  shall  give  place  to  the  fertile  cultivated  field — ^it  is 
siinply  a  question  of  the  lime  necessasy  to  produce  thils  change. 

PABT  EL— DTVBSTIGATIONS  OF  SWnrfi  PLAGUE. 

The  researches  in  regard  to  this  disease,  which  were  detailed  in  my 
^report  for  1880.  having  all  pointed  to  a  CQicrococcus'  as  its  cause  xather 
tlian  to  a  bacillus,  as  maintained  by  Drs.  -Sleiti  and  Detmers,  I  deter- 
:inined  to  make  one  more  attempt  to  obtain  satisfactory  evidence  on  tiiis 
X)oint.  I  therefore  requested  I^rofesfior  Law  to  send  me  some  genuine 
ewine-plague  virus,  as  he  was  then  experimenting  with  tbis  disease. 
!In  answer  to  this  ne  sent  me,  among  other  x>£^thdlogical  products,  a 
capillary  tube  containing  bloo4  "collected  from  ear  veins,. near ^  blue 
slough,  of  a  pig  that  had  been  infeoted  by  exposure  and  inocnlation." 

TMs  was  taken  by  Professor  Law  December  14, 1880,  and  examined 
T)y  me  December  21.  The  blood  in  the  tube  was  studied  with  the  greatest 
care,  the  slides  and  everything  coming  in  contact  with  it  being  well 
fiamed.  It  was  examined  fresh  &om  the  tube,  and  also  in  preparations 
made  by  drying  on  the  cover  glass,  and  tmting  with  aniline,  the  results 
being  in  each  case  the  same.  Very  many  micrococci  were  to  be  seen 
perfectly  distinct  in  outline;  they  existed  in  clusters,  short  chains  and 
singly,  and  the  appearance  was  so  characteristic  as  not  to  leave  a 
shadow  of  doubt  in  regard  to  their  nature.  jJTo  other  form  of  bacteria 
was  to  be  discovered. 

At  the  f?aTne  time  Professor  Law  sent  me  blood  from  the  i>ortal  vein 
of  a  pig  thut  had  been  suffocated,  as  he  thought  at  tlie  time  that  this 
might  be  a  method  of  originating  the  con ta^ous  affection  under  investi- 

gtion.  This  also  contained  bacteria  of  a  single  variety,  but  it  was  the 
icterium  terriOy  and  ^le  contrast  between  these  and  the  nucrococci 
was  too  plain  to  be  mistaken.  These  organisms  were  all  elliptical  in 
form  and  mostly  existed  in  pfairs,  swiihming  about  in  all  directions  in 
the  most  lively  manner.  The  micrococci  on  the  other  hand  have 'no 
movement  except  that  called  molecular.  Altbengh  Professor  Law 
wrote  me  when  sending  the  \irus  that  he  had  inoculated  a  pig  with  tlie 
blood  from  the  snflbcated  animal,  and  that  this  subject  already  had  ele- 
vated temperature,  I  predicted  when  stating  the  result  of  my  exami- 
nations tliat  he  would  not  obtain  a  case  of  genuine  swine  plague  from 
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Buch  blood,  and  this,  he  was  kind  enough  to  inform  me  later,  proved  to 
be  the  fact. 

As  a  more  complete  test  of  the  nature  of  the  bodies  in  the  swine- 
plague  virus,  two  cultivation  slides  were  prepared  by  cementing  upon 
them  a  deep  glass  celL  A  drop  of  neutral  infusion  of  beef  well  steril- 
ized was  pla(^  on  a  thin  cover  glass  and  a  small  particle  of  the  vims 
added  wjiien  it  was  inverted  over  the  cell  and  cemented  with  paraffine. 
The  slides  were  then  kept  in  the  incubator  at  lOO^F.  These  cultiva- 
tions were  not  successful;  the  micrococci  did  not  multiply  in  either  case. 

At  the  same  time  that  tiie  cultivation  slides  were  prepared  two  of 
my  cultivation  tubes  already  described,  containing  one  ounce  each  of 
the  same  steriHzed  infusion  of  beef,  were  inoculat^  by  dropping  into 
the  liquid  a  particle  of  wire  that  was  first  flamed  and  touched  to  the 
blood.  By  way  of  contrast  a  third  tcfbe  was  inoculated  in  the  same 
way  with  fresh  human  blood.  All  were  placed  in  the  incubator  at  100^ 
E.  The  next  day  (December  29)  the  contents  of  the  tubes  inoculated 
with  the  virus  were  no  longer  transparent  but  turbid,  while  that  charged 
with  human  blood  was  unchanged.  The  cultivations  were  found  to  owe 
their  turbidity  to  immense  numbers  of  the  micrococci  in  clusters  and 
chains  as  in  the  virulent  blood,  but  the  most  careful  examinafion  did 
not  reveal  a  single  bacillus  or  any  other  form  whatever. 

During  the  very  cold  night  which  followed,  there  being  no  heat  under 
the  incubator,  these  cultivations  were  frozen  solid,  and  as  it^was  desir- 
able to  test  the  resistance  of  this  organism  to  freezlDg  I  inoculated  an- 
other cultivation  tube  from  one  of  these  as  soon  as  thawed.  In  twelve 
hours  this  tube  waa  as  turbid  as  the  other  and  contained  only  the  same 
organism.  The  vitality,  therefore,  did  not  seem  in  the  least  impaired  by 
fizzing* 

By  Januaiy  17, 1881,  I  had  carried  these  cultivations  to  the  sixtti 
generation  without  any  contamination  with  atmospheric  bacteria,  as 
may  be  seen  by  reference  to  Plate  V,  Pig.  5.  At  this  date  I  inoculated 
a  pig  by  injecting  under  the  skin  of  the  inside  of  the  thigh,  with  a  hypo- 
dermic syringe,  a  drachm  of  the  sixth  cultivation;  and  a  second  animiil 
was  inoculated  in  the  same  manner  with  the  first  cultivation.  It  is  here 
worthy  of  remark  that  the  drachm  of  the  sixth  cultivation  must  have 
contained  less  than  the  one-quintillionth  part  of  a  drop  of  the  original 
blood.  The  results  of  these  inoculations  are  shown  in  the  following 
tables: 

Pig  No.  1. — Inoculated  with  sixth  cultivation  of  virus. 


Date. 


Jonooxy 


188L 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


26.... 
27.... 
28.... 
29.... 
30.... 
31...'. 
'^bmary  1 .... 
2.... 


S 

d 

p 

o 


11 
n 

10.15 
9.45 
9.45 

10 

11 

10 

10. 45 
9.45 
9.30 

11.45 

10.30 

10.30 

10 
9.30 

ii 


op 


55 
48 
44 
46 
36 
32 
30 
32 
30 

sa 

32 
36 
36 
48 
50 
53 
36 


Bemarks. 


!  Hypodormioii^jeoiionof  onedraobmofTlnilb 
Hard  swelllBg  at  point  of  inooaltttion. 

SweUing  gxadiially  dlaappeuttg. 


Blash  on  the  skin. 
Slight  omption. 


Plain  crupUon. 


w«n. 
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PlO  Ko.  ^^TnoculaUd  with  fint  culUvaiion  of  HrtM. 


Date. 


188L 

17 — 

18 

20 

21 

22 

38. 

24 

» ^ 

28 : 

27 

28 ...... 

29 

31 

^ebniary  1 

2 


a 

a* 
t3 


11 
11 

10.15 
0.45 
0.45 

10 

U 

10 

10.45 
&46 
9.30 

11.45 

10.30 

10.80 

10 
9.30 

11 


sai 

I 


op. 
55 
48 
44 
46 
36 
32 
30 
32 
30 
30 
22 
86 
36 
48 
50 
53 
36 


Bemftrka. 


Hypodermic  iirjeotion  of  one  drachm  of  yfrjia. 
Swelling  at  point  of  inocolatioai 
Swelling  maoli  redncod. 


Slash  on  skin. 

Several  papules  on  skin  of  abdomen. 


Large  elevations  on  skin. 


Eruption  covers  the  body. 


"Wen. 


The  eruption  in  both  cases  was  very  marked.    It  commenced  with  a 
xei  blush  or  congestion  of  the  skin,  followed  by  flat  elevations  one-half 
to  three-fonrths  of  an  inch  in  diameter.    The  epidermis  on  these  became 
^Uy  and  exfoliated,  leaving  a  red,  cougested  spot,  not  moist  or  granulat- 
iag,  but  already  healed.    These  elevations  were  scattered  over  the  whole 
IxMJy,  and  were  smaller  on  No.  1,  though  equally  numerous.    A  similar 
eruption  being  an  almost  constant  attendant  of  the  severe  forms  of  swine 
plague,  I  think  there  can  be  no  doubt  that  these  were  mild  cases.    I 
Tegret,  however,  that  the  animals  were  not  slaughtered  foT  post-mortcin 
examination,  thougii  it  was  believed  that  no  satisfactory  lesions  of  in- 
ternal organs  would  be  found  when  the  general  health  was  so  good.    At 
any  rate  I  insist  that  the  eruption  appeared  after  the  average  incuba- 
tion  of  swine  plague,  and  that  it  was  sufficient  to  characterize  a  mild 
attack  of  the  disease. 

If  this  is  admitted  it  follows  that  the  organism  q£  swine  plague  is  not 
a  bacillus  but  a  micrococcus.  And  it  also  follows  that  since  this  organ- 
ism was  carried  thiough  six  successive  cultivations  without  dianging 
its  form  the  granules  are  not  bacillus  spores^  and  that  they  dp  not  de- 
velop into  rods  of  any  variety  whatever. 

Drs.  Klein  and  Detmers  have  insisted,  however,  that  the  organism 
wa6  a  bacillus,  and  the  latter  still  maintains  that  the  spherical  gran- 
ules are  simply  its  spores.  In  my  former  report  I  gave  my  reasons  for 
believing  that  the  hacllli  of  .these  gentlemen  were  septic  bacteria  that 
hid  gained  entrance  to  their  liquids  from  the  atmosphere,  but  the  state- 
ment of  Dr.  Klein  being  now  generally  accepted  by  scientists  that  he 
has  produced  the  disease  by  inoculation  with  the  eighth  pure  cultiva- 
tion of  a  bacillus,  it  seems  necessary  to  call  attention  to  some  particu- 
lars not  generally  known  in  regard  to  these  experiments. 

i.  The  cultivation  apparatus  could  not  he  sterilized, — Dr.  Klein's  cultiva- 
tion apparatus  was  made  by  cementing  a  cell  on  a  glass  slide,  then  in- 
verting over  this  a  thin  cover  on  which  was  a  drop  of  aqueous  humor 
inoculated  with  the  virus.  The  thin  cover  was  kept  in  place  by  a  ring  of 
ohve  oil.  Now  I  have  found  from  experience  that  it  is  very  diiScult  to 
heat  such  a  slide  sufficient  to  destroy  the  atmospheric  germs  adhering 
to  It  without  destroying  the  cement  which  holds  the  ceU  in  place;  it  is 
also  difficult  to  heat  the  thin  covers  without  warping  or  breaking  them. 
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Even  with  this  snccessftilly  perfonned,  there  is  the  adr  which  is  oontin- 
ually  changing  in  the  cell,  and  the  aqueous  hcunor  which  mast  remain 
on  the  thin  coyes,  fully  exposed  to  tha  air^  while  the  inoculation  is  per- 
formed, and  must  then  be  invertefL  The  apparatus  ib  not  one  from 
which  we  shguld  expect  conclusive  results  even  were  a  sterilization  at* 
tempted,  which  does  not  seem  to  have  been  the  case. 

2.  0?he  cultivations  were  not  made  in  a  aterilused  fluid. — ^The  cultivation 
liquid  in  these  experiments  was  aqueous  humor  fromthe  eye  of  a  rabbit. 
In  my  previous  report  I  haiw  given  the  evidence  which  seems  to  show 
that  the  liqoi'ds  and  organs  of  healthy  animals  may  contam  th<d  gwrms  of 
bacteria;  at  least  this  is  still  a  conteisted  point,  with  the  preponderance 
of  evidence  favoring  the  affirmative  view.  But  leaving  this  oat  of  the 
question  I  am^  satisfied  that  any  one  who  has  ezperimented  on  such 
matters  must  be  convinced  of  the  unpossibility  of  taking  adrop  ofaqueous 
humor  from  a  rabbit's  eye,  placmg  this  on  a  cover  glass  full;^  exposed 
to  the  air,  inoculating,  and  then  inverting  over  a  cell  without  contami- 
nation with  atmospheric  bacteria. 

3.  The  conditioTis  of  the  cultivations  were  unfavorable  to  pathogenic  b€Uh 
terixi. — If  we  cultivate  the  Bacillus  anthracis,  the  micrococcus  of  fowl 
cholera,  or  that  of  swine  plague  in  the  cultivation  tubes  which  I  have 
described,  a  careful  inspection  will  convince  us  ttiat  they,  commence 
their  growth  in  the  deeper  parts  of  the  liquid,  and  tbat  tiiie  turbidity 
scarcely  reaches  the  surface  of  the  liquid  when  the  cultivation  is  finished. 
On  the  other  hand,  if  we  cultivate  the  BadUus  subtdiSy  the  Bae^ium 
temiOj  or  any  other  atmospheric  bacteria,  the  turbidity  commences  at  the 
surface  of  the  cultivation  and  extends  downward,  and  with  some  baciUi 
it  does  not  extend  one-eighth  of  an  inch.  My  latest  researches  have 
convinced  me  that  the  known  pathogenic  bacteria  never  form  a  mem- 
brane on  the  surface,  while  this  is  the  rule  with  the  septic  forms.  In 
other  words,  the  bacteria  liable  to  contaminate  our  cultivations  flourish 
best  in  contact  with  the  air,  while  the  pathogenio  forms  are  at  the  best 
when  protected  from  such  direct  contact.  If  now  we  make  a  cuUivatioii 
in  a  single  drop  of  liquid  fully  exposed  to  the  air,  it  is  not  surprising  if 
the  atmospheric  bacteria  obtain  the  advantage  and  niultiply  while  tilie 
pathogenic  forms  are  d^troyed.  This  may  also  explain  my  fedlure  to 
cultivate  the  micrococcus  of  swine  plague  in  an  apparatus  similar  to 
Klein's,  while  I  succeeded  admy*ably  with  the  tubes. 

It  may  be  asked  if  this  is  a  rule  that  will  infallibly  distinguish  the 
pathogenic  from  the  septic  bacteria ;  and  in  regard  to  this  we  are  un- 
prepared to  answer,  but  it  may  be  accepted  from  what  is  already  known 
that  the  pathogenic  forms  will  not  at  once  flourish  if  cultivated  in  con- 
tact with  the  air.  The  Ba^llus  subtilisj  when  cultivated  in  infosions, 
multiplies  near  the  surface  and  there  forms  a  thick  membrane ;  but 
before  Buclmer  succeeded  in  converting  it  into  the  BaoiUws  anihraeis  he 
was  obliged  to  grow  it  in  an  apparatus  that  was  continually  agitated, 
and  in  which  it  could  not  remain  at  the  surface.  So  when  the  converse 
chan^  is  made  the  Bacillus  anthracis^  from  growing  at  the  bottom  of 
solutions  comes  to  grow  at  the  snrface,  and  is  then  harmless.  In  other 
words,  before  the  atmospheric  bacteria  can  multiply  within  the  animal 
body  they  must  be  gradually  adapted  to  the  conditions  which  they  meet 
there,  the  most  important  of  which  seems  to  be  the  restricted  amount  of 
available  oxygen.  And  so  when  we  are  told  that  his  cultivations  in  tubes 
had  a  membrane  on  the  surface,  it  is  for  us  a  very  strong  indication  that 
his  membrane  was  formed  by  harmless  bacteria  that  had  gained  en- 
trance from  the  atmosphere. 
It  is  true  that  in  my  last  report  I  described  the  arganlam  oC  tovfl 
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cholera  as  fanning  a  slight  membrane  at  the  surface  of  the  cultiv«tioBS, 
bQll'a  vast  inimber  of  cultivations  made  in  the  improved  apparatus  de- 
scribed in  this  report  ht^ve  taaglit  me  that  tliis  membrane  only  occurs 
in  eases  of  contamination,  and  is  due  to  the  proliflcation  of  bacteria 
that  have  grownfor  a  considerable  number  of  generations  in  contact 
with  the  air. 

4.  The  inoculations  did  not  give  posiUve  results. — ^To  decide  a  contested 
peint  of  so  much  importance  it  cannot  be  too  much  to  expect  satisfac- 
tory results  from  the  inoculation  experiments.  There  might  be  a  dif- 
ference of  opinion  as  to  what  are  the  pathognomonic  characters  of  the 
afiectiou,  but  if  there  was  loss  of  appetite,  marked  discoloration  or  erup- 
tion on  the  skin,  ulceration  of  the  bowels,  or  inflammation  of  the  lungs, 
we  should  be  satisfied  as  to  the  production  of  the  disease.  But  when  we 
are  told  that  the  three  animals  inoculated  with  the  eighth  cultivation 
showed  no  symptoms  of  the  disease  duiang  life,  and  tiiat  it  was  only  at 
the  post-mortem  examination  after  slaughter  that  signs  of  the  disease 
were  found,  we  are  not  convinced  that  these  equivocal  signs  resulted 
from  the  inoculation.  We  have  seen  too  many  enlarged  and  reddened 
lymphatic  glands,  too  many  appearances  of  ^ght  congestion  in  various 
organs  of  healthy  pigs,  to  accept  these  as  a  criferion  of  the  disease. 

5.  Klein  found'the  micrococci^  not  the  bacilliy  in  the  tissues. — In  his  first 
communication  on  this  snbjeptDr.  Klein  wrote  as  follows : 

From,  aad'even  before  the  first  aigns  of  necrosis  of  the  mucosa  [of  intestine],  viz., 
when  the  epitheiium  beg^s  to  break  down  and  be  shed  from  the  surface,  there  are 
found  masaee  of  microooooi,  which  in  some  alcers  occupy  a  great  portion  ot  the  d^bri$. 

Again,  he  says : 

In  the  ulceration  of  the  tongne  Jnst  mentioned,  and  at  a  time  when  the  superficial  scab 
has  ndt  become  remoyed,  Ll^ve  seen  masses  oi  micrococci  situate  chiefly  in  the  tissue 
of  the  papiil»,4)ut4h  4i>me  places  reachmg  so  far  deep  as  the  infiammation  extends.  That 
they  aie  micrococci  was  proved  by  their  forming  lumps  of  uniform  granules.  These 
lumps  stain  deep  purple-blue  in  h»matoxylon,  an<^  are  thus  very  consnicuous,  and  be- 
sidee  resist  the  action  of  caustic  ^otash^  with  which  all  the  rest  of  the  tissue  disap- 
pears. These  heaps  of  micrococci  in  locality  correspond  to  the  papillse,  and  are  on 
the  surface  of  the  scab,  but  underneath  the  covering  epithelium,  some  parts  of  this 
having  changed  into  a  dry,  hard,  discolored  mass,  others  containing  larger  or  smaller 
vesicles  filled  with  fluid. 

More  than  this,  he  found  the  lympha-tic  vessels  of  the  mucous  mem- 
brane of  the  epiglottis  filled  with  micrococci ;  and  in  the  last  stages  of 
the  lobular  pneumonia,  in  the  infiltrated*firm,  more  or  less  disintegrat- 
ing parts,  he  found — 

Great  masses  of  micrococci,  filling  up  capillaries  and  veins,  and  also  contained  in 
lymphatics  around  arte^es.  The  pleurals  much  swollen  and  contains  great  numbers 
— oOntiBUOus  layers  of  lumps  of  micrococci.  The  free  surface  of  the  membrane  is  in 
many- parts  covered  with  them.*  -' 

In  spite  of  ^U  this,  after  Koch's  investigations  of  the  Bacillus  an- 
thracis  became  better  known,  and  a  theory  was  promulgated  in  certain 
quarters  that  all  pathogenic  bacteria  belonged  to  the  genus  hacilluSy 
he  seems  tB  kave  made  his  cultivation  and  inoculation  experiments  just 
referred  to,  and  to  have  then  concluded  the  disease  was  caused  by  hdciUu 
But  he  had  not  yet  entirely  discarded  the  micrococci,  for  we  fiind  in  his 
article  contributed  to  the  Quarterly  Journal  of  Microscopical  Sciences 
(April,  1878)  the  following : 

At  first  I  mi^interp^reted  the  sporee^  regarding  them  as  micrococci,  and  only  after  re- 
pealed observationB  have  I  succeeded  in  tracing  them  through  their  diflerent  stages  of 
development. 

•Dr.  Klein.  Xhe  so-called  enteric,  or  typhod  fever  of  the  fig.—Veierinary  JommaL 
1877,  Vol.  V,  PF.  126-129. 
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Finally,  we  are  led  to  the  conclusion  that  he  discards  the  micrococci 
entirelj^,  since  in  his  last  article  on  the  subject,  the  original  of  which  I 
have  not  yet  been  able  to  obtain,  he  speaks  of  his  caltiyations  of  bacillus 
from  the  pnlmonal  liquid  as  always  failing,  firom  the  great  development 
of  micrococci.  Indeed,  it  is  difficult  to  conceive  how  he' could  long  con- 
found the  micrococci  with  the  spores  of  his  badllusy  since  the  former  are 
much  larger,  are  spherical  instead  of  cylindrical,  multiply  in  the  form  of 
clusters  and  chains,  and  never  develop  into  filaments.  It  seems  to  me, 
therefore,  that  a  consideration  of  Dr.  Klein's  observations,  even  by  them- 
selves, is  not  sufficient  to  indicate  at  all  satisfactorily  the  pathogenic 
action  of  his  bacillus. 

And  when  we  add  to  this  the  facts  that  all  observers  have  been  struck 
with  the  number  and  the  prominence  of  the  micrococci;  that  these  have 
alone  been  found  in  the  blood  and  inflammatory  liquids  obtained  by  mo 
at  different  outbreaks  in  vacuum  tubes  without  coming  into  contact  with 
the  air ;  that  these  micrococci  cultivated  in  purity  to  the  sixth  generation 
in  relatively  large  quantities  of  liquid  produced,  after  the  average  period 
of  incubation  (seven  tojbwelve  days),  the  unmistakable  eruption  of  swine 
plague,  it  seems  to  me  that  they  must  be  accepted  as  the  pathogenic 
agent. 

I  am  led  to  insist  upon  this  point  because  in  two  cases  of  pork  poison- 
ing which  recently  occurred  in  England  a  baciUus  was  found  by  Dr. 
Elein  in  the  meat,  and  the  suggestion  soon  followed  from  other  parties 
that  this  might  be  the  btmllus  of  swine  plague,  or,  if  not,  that  this  latter 
was  probably  equally  dangerous,  and  hence  another  reason  for  .prohibit- 
ing American  pork.  In  this  case  the  pork  was  fortunately  raised  and 
slaughtered  in  England,  and  what  is  equally  significant  it  was  unsalted. 
The  pig  had  been  healthy  and  the  meat  was  contaminated,  without 
doubt,  by  the  water  tised  in  washing  it  or  by  the  butcher's  instruments ; 
an4  the  organism,  instead  of  being  the  bacillus  of  swine  plague,  was 
probably  the  septic  vibrio  discovered  by  Pasteur. 

PART  in— ENTESTTGATIONS  OF  FOWL  OHOLEBA. 

VIRUS  NOT  DIFFUSIBLE. 

In  my  preceding  report  a  certain  amount  of  evidence  was  presented 
to  show  that  the  virus  of  this  disease  is  not  diffusible  through  the  air ; 
but  in  regard  to  this  there  might  still  be  a  reasonable  feeling  of  doubt, 
owing  to  the  fact  that  the  experiments  had  been  conducted  in  the  open, 
air  and  were,  perhaps,  insufficient  in  number.  Since  that  report  was 
written  my  experiments  have  been  conducted  in  a  building  10  by  50 
feet,  in  which  the  experimental  coops  have  not  been  farther  than  four 
or  five  feet  from  each  other.  In  this  building  there  were  coops  of  sick 
fowls  continuously  for  months,  while  in  alternate  coops  were  well  ones. 
At  night  the  doors  and  windows  were  all  closed.  There  beiug  from 
twelve  to  twenty  healthy  and  susceptible  fowls  and  an  equal  number  of 
sick  ones  at  a  time,  we  have  here  the  best  conditions  for  transmission 
of  the  disease  by  the  atmosphere ;  and  yet,  during  fully  six  months  of 
such  experiments,  there  has  not  been  a  single  case  in  which  there  could 
be  the  least  suspicion  that  the  malady  was  contracted  in  this  manner. 
We  may  safely  conclude,  therefore,  that  this  virus  is  fixed  and  not 
liiffusiblo,  and  that  in  all  cases  where  the  disease  originates  the  virus 
s  carried  in  some  tangible  form  and  introduced  into  the  bodies  of  tSie 
^oaUhv  ^owls  by  way  of  the  digestive  organs. 
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App*r»tU8  for  pure  distilled  water.  A,  flssk;  B,  ventUatlng'  tub« 
paekod  nlib  cotton:  C,  aypbon  tube;  D,  vulcanized  caoutcbouo: 
^  eompreasor;  F,  terminal  slass  tube. 
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Balmoii,  il<>l 


Fig.  3, 


Bacillus  which  developed  in  beef  infUsion  in  cultivation  tubes  after 
these  had  been  heated  seven  limes  to  over  200°  Fah.  on  water-bath. 
Stained  with  aniline  violet,    x  1500. 
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Salmon,  del 


riff.5. 


Swine  Plajr^-ic? :   Appearance  of  sixLh  cultivation  used  to  inoculate 
Pig,  Jan.  17th.    x  lOOO 
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Fowl  Cholera:  Bacteria  in  pure  cultivation  of  viinis;  prepewation 
made  by  dnnngr,  staining"  with  aniline  violet,  and  mounting:  in 
Canada  balsam,    x  1500. 
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Pig.  16.— CaplllBry  pipette  tor  removlnB'  liquid  from 
cultivation  apparatus. 
Figs,  le  and  17.— Different  forms  of  BtsrHlzlns'  appa- 

Fle.  18.— Capillary  tubo  IOt  inooulatlng  cultlTaUooe. 
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Fowl  Cholera:  Bacteria  as  seen  in  a  fresh  culiivation  of  virus.  Those 
appearing  like  single  globules  are  really  dumb-bell  forms  in  a  vertical 
position.  When  actively  vegetating  two  dumb-bell  forms  are  frequently 
united,  and  it  is  then  difilcult  to  distinguish  them  from  short  bacilli  or 
Bacterium  termo  if  these  aro  motionless,    x  lOOO. 
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YIRULENCE  OF  THE  EXCREMENT. 

If  the  forogoin^  view  is  correct,  it  follows,  as  an  almost  necessary 
conclusion,  that  the  disease  germs  are  scattered  by  means  of  the  excre- 
ment of  sick  birds.  This  conclusion  was  adopted  in  my  last  report, 
although  the  only  experiment  which  I  had  made  up  to  that  time  was 
ne^tive  in  results — the  inoculated  fowl  not  contracting  the  disease. 
This  only  illustrates  the  uncertainty  of  experiments  in  which  but  a 
single  bird  or  animal  is  used.  Of  course  it  would  not  do  to  allow  sudi 
an  important  poiut  in  our  theory  of  the  disease  to  go  without  positive  ex- 
I)erimental  evidence,  and  ttierefore  the  following  experiment  was  made: 

Experiment  No,  1. — Two  chickens  were  inocnlated  February  2  by  four  lancet  ponotr. 
nree,  each  with  fresh  excrement  of  a  fowl  that  died  thlBinomingy  and  which  haa  be^ 
affected  in  a  chronic  form. 

February  8. — Urates  tinted. 

February  9. — Urates  yellow. 

February  17. — The  arates  have  oontinned  yellow ;  to-day  there  is  plain  diarrhea. 

February  27. — Both  have  had  severe  diarrhea,  with  loss  of  appetite.    One  is  better. 

March  11. — One  dead.    The  second  has  recovered. 

We  have  here  x>ositive  evidence  that  the  germs  of  the  disease  are  con- 
tained in  the  excrements  of  sick  fowls,  and,  as  we  have  before  shown, 
that  taking  these  germs  into  the  digestive  organs  was  sufficient  to  pro- 
duce the  disease,  our  theory  of  the  manner  in  which  infection  occurs 
may  be  regarded  as  complete. 

THE  EFFICIENCY  OP  DILUTED  SULPHURIO  ACID  AS  A  DISINPEOTANT. 

The  solution  of  commercial  sulphuric  acid  of  the  strength  of  1  part  to 
200  of  water^  which  I  have  heretofore  recommended  as  a  «heap  and  most 
efficient  disinfectant  in  this  disease,  has  been  in  continual  use  during 
these  experiments.  I  have  iihown  in  my  former  report  how  dangerous 
it  is  to  place  susceptible  fowls  in  coops  that  have  been  occupied  with 
those  sick  with  cholera  when  no  disinfection  is  practiced.  During  these 
experiments  it  has  been  necessary  to  use  the  same  coop  over  and  over 
again,  and  frequently  it  was  impossible  to  place  them  upon  fresh  ground, 
and  in  some  cases  even  the  accumulations  of  excrement  were  not  re- 
moved ;  at  all  times  reliiince  was  placed  upon  this  disinfectant,  and  the 
watering  troughs,  coops,  and  ground  thoroughly  saturated  with  it.  In  no 
single  instance,  out  of  more  than  a  hundred,  have  the  most  susceptible 
fowis  contracted  the  disease  from  such  disinfected  coops  or  grounds. 
The  value  of  this  agent  is  then  fully  confirmed  by  a  large  number  of 
cases.  It  deserves  even  more  credit  for  efficiency  than  I  have  before 
given  it,  since  considerable  accumulations  of  virulent  manure  have  been 
rendered  perfectly  harmless  after  a  thorough  saturation  with  it.  As  a 
disinfeotuut,  therefoix?,  it  cannot  be  too  highly  recommended,  and  it 
should  be  largely  used  by  all  who  suffer  from  the  ravages  of  this  plague. 

VIRUS  NOT  INDEFINITELY  PBESEEVED  IN  EARTH. 

With  certain  diseases,  as  for  example  charbon,  the  pathogenic  germs 
retain  tbeir  potency  for  years,  and  animals  pasturing  over  the  grounds 
where  the  dead  ones  were  buried  may  contract  the  affection.  Does  any- 
thing analogous  occur  when  fowls  which  have  died  of  cholera  have  been 
buried,  an(l  may  the  virun  be  thus  preserved  to  cause  outbreaks  in  suc- 
cee<iing  years  ?  As  an  answer  to  this  important  question  the  following 
experiment  is  offered : 

Sxperiment  Xo.  *3.— Part  of  the  body  of  a  fowl  that  died  of  cholera  in  Jnly,  1880, 
and  nad  since  been  buried  in  the  open  ground  fifteen  iuchefl  deep,  was  exhumed  Jau- 
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uary  12th  and  with  a  considerable  amonnt  of  the  sniroandlDg  earth  was  placed  in 
coop  with  two  healthy  fowls. 
Febrtukry  2. — These  birds  are  still  in  good  health. 

They  were  then  inoculated  with  active  viras  to  test  their  susoeptikilit^ 
to  the  disease,  and  both  sickened  in  due  time. 

It  seems  pretty  certain,  therefore,  that  the  germs  are  not  presenrec^^^^ 
in  the  earth  for  a  period  of  six  months. 

THE  GEBMS  MAY  RETAIN  THBIB  YIBULENOE  A  GONSIDBBABLE 

UNDER  CERTAIN  CONDITIONS. 

It  is  probable,  and  indeed  one  might  say  certain,  that  the  time  da 
ing  which  the  germs  of  a  disease  retain  their  activity  depends  ver 
much  upon  the  condition  in  which  they  are  kept ;  whether  they  are 
posed  to  extremes  of  dryness  and  moisture,  to  heat  or  cold, 
tion  seems  to  be  one  of  the  principal  causes  of  destruction  of  the 
under  natural  conditions.    Thus  a  virulent^ liquid  which  is  ^trntnminnti — m-  a 
with  atmospheric  ba<iteria  loses  its  activity  in  a  few  days,  while  tMEZJe 
same  liquid  preserved  in  the  cultivation  tubes  which  are  veutUat^^a^ 
with  pure  air  retain  their  virulence  for  months.    A  relatively  small  uq^^hq. 
ber  of  atmospheric  bacteria  do  not  produce  this  effect,  for  the  ciilti\^:^=^a- 
tions  may  not  be  exactly  pure  and  yet  be  virulent  for  two  or  three  montl=ifir. 

A  susceptible  bird  was  inoculated  with  blood  and  fed  parts  of  t>l!/© 
muscles  of  a  cholera  victim,  which  had  been  buried  about  fifty  hours^  in 
warm  weather,  and  the  result  was  only  a  very  mild  attack  of  the  diseaero  -» 
characterized  by  diarrhea  for  two  or  three  days,  with  deep  yellow  urates-  -y 
but  without  loss  of  appetite  or  somnolence.  Whether  this  attenuation^ 
of  the  viiiilence  is  one  of  the  stages  of  the  destuuction  of  the  virus  in  aM^ 
cases  of  x)utrefaction  I  have  not  yet  determined,  but  it  is  not  unlikely^  -' 
judging  from  what  is  now  known  of  the  subject. 

Deceml)er  13  five  fowls  were  fed  with  the  livers  and  muscles  of  bird^^* 
that  had  died  November  13  and  December  9.    The  weather  had  beei^:^^ 
intensely  cold  and  thebodies  had  beent^zen,  so  that  putrefaction  had  no* 
set  in.    tip  to  December  19  there  was  no  appearance  of  disease,  and 
five  were  pla<'ed  in  a  cooj^,  in  which  the  last  sick  biixi  had  died  Novem 
ber  13^    Two  days  later  ^December  21)  yellow  urats  were  observed, 
that  oiiB  or  more  must  nave  contracted  the  disease  from  eating  th< 
frozen  organs  of  the  dead  birds.    De<3ember  24  two  were  plainly  sick«^ 
and  the  following  day  one  was  dead.    This  exi>eriment  was  notmad^ 
at  the  time  to  throw  light  on  this  subjecl;,  but  simply  to  keep  up  the  sup 
ply  of  vims,  and  heuc<3  the  detinls  are  not  what  would  be  deman 
from  a  scientific  experiment;  but,  neverthlesa,  it  gives  conclusive  evi^^] 
dence  that  the  virus  is  capable  of  resisting  four  days  of  freezing  an 
still  produce  fatal  results  when  introduced  into  the  body. 


Kxpermeni  No.  ;*., — TJiree  chickens  were  inoculate  by  lancet  puuctureB  January  H 
J881,  from  a  culti v  ation  Jlask  that  had  been  prepared  September 9, 1880.    Januaiv  18  tlL      _ 
vrates  were  Blip:htly  tinted,  but  there  woi*e  no  other  indications  of  disease.    The  ne^^^^ 
day,  as  Ihey  a})peared  perlVctly  well,  two  received  a  hypodermic  injection  of  1^  cub-»    ^^ 
cent  meters  eacli,  and  1h()  third  of  2  cubic  centimeters  of  the  same  liquid  to  detenni^-^^ 
'^  it  still  retained  any  virulence.    January  20  the  urates  were- plainly  tinted  and  t^^* 
<irds  dull,  but  they  were  better  the  next  day  and  did  not  contract  the  disease. 

The  temporaiy  coloration  of  the  urates,  which  frequently  occurs  afb^sr 
inoculation  with  devitalized  vims,  seems  to  l)e  due  to  some  cheniit^^/ 
body  ])roduced  during  the  multiplication  of  the  disease  germs.    That 
^hey  did  not  have  a  mild  attack  of  the  disease  seems  certain,  since  when 
~hey  were  shortly  afterwards  inoculated  with  a<5tive  virus  two  died  and 
the  third  was  very  sick. 
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In  this  case  the  viralenoe  was  entirely  lost  within  fonr  months.    The 
iqoid,  however,  was  not  a  pure  cultivation  bat  contained  some  septic 
ia. 

R     riment  No.  4. — Jannary  10  three  fowls  were  inoonlated  with  blood  preserved  in 

'      uam  tabe  and  hermetioally  sealed  since  October  21.    These  did  not  contract  the 

-le,  though  their  susceptibility  was  afterwards  proved  Uy  inoculation  with  active 

X.  In  this  case  the  activity  was  lost  in  less  thaii  three  months. 

^^periment  No.  5. — Three  birds  were  inoculated  January  10  with  blood  preserved  in 

vacuum  tube  hermetically  sealed  since  October  8.    These  received  all  that  could  be 

bed  in  four  lancet  punctures.    All  remained  well. 

Experiments  Nos.  4  and  5,  therefore,  indicate  that  the  liquid  blood, 
ven  when  preserved  from  the  influence  of  the  air,  is  not  a  faivorable 
aedinm  for  the  long  preservation  of  tixe  virus. 

Experiment  No.  6. — A  single  bird  was  inoculated  September  8  with  cultivation  liquid 
rom  tube  prepared  June  27.  This  inoculation  was  followed  by  considerable  swelhng, 
edness,  and  whitish  deposit  at  the  point  where  the  vims  was  inserted.  It  disap- 
•eared  in  the  course  of  three  weeks,  the  bird  remaining  continually  in  good  healtn. 
LB  will  be  seen  further  on  this  sweUing  and  deposit  indicates  the  attenuation  but  not 
be  destruction  of  the  virus. 

Experiment  No.  7. — September  6  a  single  bird  was  inoculated  with  cultivation  liquid 
oaled  in  vacuum  tube  since  June  27.    The  swelling  and  deposit  which  resulted  were 

lilar  to  that  in  the  preceding  experiment,  though  more  intense.  No  sickness  re- 
cited. 

Experiment  No.  8. — Four  birds  were  inoculated  October  4  with  cultivated  virus  pre- 
erved  in  a  vacuum  tube  since  June  27.  October  18  all  are  sick  with  somnolence, 
Liarrhea,  deep  yellow  urates,  total  loss  of  appetite,  and  great  thirst.  October  20  two 
Tore  dead.    The  remaining  two  recovered. 

In  exi)eriments  Nos.  6  and  7,  then,  the  virus  retained  considerable 
ivity  after  more  than  two  months'  preservation,  and  in  experiment 

?io.  8  uie  activity  was  very  great  after  more  than  three  months  (100 

lays). 

Esmeriment  No.  9. — Three  fowls  were  inoculated  January  10  with  blood  that  had  been 
Iriea  October  25,  but  had  been  continually  exposed  to  the  air.  January  17  one  was 
bund  dead,  though  there  had  been  no  diarrhea  or  coloration  of  the  urates.  The 
esions  were  not  very  pronouuced  but  resembled  those  of  fowl  cholera.  To  decide  as 
;o  the  nature  of  the  disease  the  flesh  was  fed  to  the  remaining  two  birds  of  this  lot. 
January  21  one  or  both  have  diarrhea  with  slightly  tinted  urates  and  loss  of  appetite. 
fanuary  23  one  dead  and  the  other  sick.  A  small  quantity  of  blood  from  the  dead 
)ird,  obtained  with  suitable  precautions,  was  placed  in  a  cultivation  apparatus. 
fanoary  24  the  coltivation  shows  turbidity  after  thirty  hoars  and  contains  the  motion- 
dumb-bell  micrococci  of  fowl  cholera. 


In  this  instance  the  virus  must  have  retained  its  activity  unimpaired 
for  two  and  one-half  months,  though  it  is  to  be  noticed  that  but  one  of 
the  three  sickened  from  the  inoculation.  It  seems  probable,  therefore, 
that  the  greater  part  of  the  blood  was  inert,  and  that  in  some  particle 
the  organism  had  found  the  conditions  of  existence  more  favorable  than 
in  the  others. 

THE    SIXTH    SUCCESSIVE  CULTIVATION  OF  VIRUS  IN  TUBES  RETAINS 

ITS  ACTIVITY  UNIMPAIRED. 

To  show  that  the  germs  of  contagious  diseases  are  capable  of  growth 

id  multiplication  outside  of  the  animal  body  many  attemi)ts  have 

iieen  made  to  cultivate  them  in  harmless  liquids.    Some  of  these  at- 

npts,  and  notably  those  of  M.  Pasteur,  have  been  very  successful, 

many  others  have  been  questionable  in  the  extreme.    When  the 

cnltivations  retain  the  full  activity  of  the  original  virus  there  is, 

cx)nrse,  no  reason  to  doubt  the  success  of  the  experiment ;  but  when 

t  cultivation  produces  but  the  slightest  symptoms  of  disease,  or 

I      ^ther  harmless,  there  is  much  reason  for  honest  doubt.    Faffteui* 
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lias  lately  expressed  a  doubt  of  the  modification  of  the  BaeiUui  anikra- 
cis  by  continaed  cultivation,  ns  is  maintained  by  Greenfield  and  Buch- 
ner,  and  rather  believes  that  the  substitution  of  a  very  common  bacte- 
rium, the  BaciUiis  snbtilis^  has  occurred  instead. 

It  has  appeared  to  me  impossible  to  obtain  pure  cultivations  accord- 
ing to  the  methods  usually  employed.  The  organisms  which  are  most 
troublesome  are  the  various  forms  of  baeiUij  the  germs  of  which  abound 
everywhere  and  thrive  in  the  most  different  liquids.  Some  of  these  are 
identical  in  appearance  with  the  BaciUtis  anthracisj  while  others  are  much 
finer  and  cannot  be  distinguished  from  the  biicilltis  described  by  Klein 
and  found  in  his  cultivations  of  swioe-plague  virus. 

In  the  cultiv3,tions  of  the  micrococci  of  swine  plague  and  fowl  cholera 
it  is  much  easier  to  determine  the  purity  of  cultivations  by  direct  micro- 
scopic examination,  since  these  organisms  are  so  different  from  those 
which  usually  contaminate  cultivation  liquids.  The  Bacterium  termo 
and  the  septic  bacteria  generally  met  with  are  oval  or  rod-shaped|  and 
are  active  in  their  movements,  while  the  micrococci  are  spherical^  even 
when  united  in  couples  or  chains,  and  are  always  motionless.  The 
microscope  can,  therefore,  be  relied  upon  to  determine  the  purity  of 
the  cultivations  of  these  two  pathogenic  organisms  with  considerable 
security.  In  the  cultivations  of  swine-plague  virus,  already  referred  to, 
and  which  were  carried  through  six  successive  cultivations,  no  other 
organism  was  ever  seen,  though  many  examinations  were  made.  This 
exi)erience  gave  me  confidence  in  my  apparatus  producing  pure  culti- 
vations when  properly  manipulated ;  and  though  the  inoculation  with 
the  last  cultivation  did  not  produce  fatal  results,  the  microscoi>e  demon- 
strated that  no  substitution  of  or^nisms  had  occurred,  and  the  results 
of  inoculation  with  the  first  and  sixth  cultivations  showed  no  apprecia- 
ble difterence.  Indeed,  it  is  to  be  doubted  if  the  animal  from  which 
this  virus  was  taken  had  more  than  a  mild  form  of  the  disease.  It  was 
with  no  ordinary  interest,  therefore,  that  I  attempted  to  duplicate  cul- 
tivations of  the  micrococcus  of  swine  plague  witih  similar  cultivations 
of  the  organism  of  fowl  cholera. 

In  May,  1881, 1  made  a  cultivation  which,  as  near  as  I  could  deter- 
mine, was  free  from  atmospheric  bacteria,  and  proved  to  be  very  active. 
Having  a  number  of  sets  of  apparatus  containing  sterilized  inftision,  the 
cultivations  were  earned  to  the  sixth,  transferring  not  more  than  one- 
fourth  of  a  drop  from  each  cultivation  to  the  sterilized  infusion,  and  thus 
making  a  dilution  of  1  to  2,000  each  time.  Each  cultivation  was  left  in 
the  incubator  from  twenty  to  twenty -four  hours,  or  until  the  infusion  be- 
came opalescent,  before  the  succeeding  one  was  inoculated.  The  result 
of  inoculation  witli  the  last  cultivation  may  be  seen  below : 

Experiment  No.  10. — A  susceptible  Plymontli  Rock  cock  waa  inoculated  Jane  2  by 
lancet  punctnre  with  the  liquid  obtained  in  the  sixth  cultivation. 

June  (3. — Has  diarrhea,  with  yeUow  urates. 

June  9.— The  attack  was  very  severe,  and  the  bird  continued  to  grow  worse  until 
to-<iay,  when  he  died. 

In  this  case  there  can  be  no  doubt  either  that  the  virus  was  actually 
citltivated,  or  of  its  retaining  its  activity  unimpaired,  and  it  would  ap- 
Doar  tliat  tlie  cultivations  might  be  extended  indefinitely  and  still  retain 
hrir  activity  if  they  were  made  under  proper  conditiouB. 

rATnOGENIC  ACTION  OF  THE  BACTERIA. 

Thus  far  it  has  been  assumed  by  the  writer  that  the  essential  cause 
.(  lV»vO  oi^j^j^xrji.  is  a  bacterium  or  schizophyte,  but  as  this  is  still  con- 


REPORT  OP  THE  VETERINARY  DIVISION.  277 

tested  in  some  quarters,  and  as  it  is  one  of  the  most  Important  points  in 
our  tht5ory  of  the  disease,  it  is  imx>erative  that  the  experimental  evidence 
bearing:  on  the  question  shonld  be  presented. 

The  bacteria  always  present — K  we  depend  upon  demonstrating  the 
presence  of  the  bacteria  in  this  disease  by  the  direct  microscopic  exam- 
ination of  the  liquids  or  orgausof  the  dead  fowl,  we  may  meet  with  many 
cases  that  are  not  satisfactory.  But  if  we  place  a  fraction  of  the  drop 
of  the  blood,  obtained  with  suitable  precautions,  into  the  cultivation  ap- 
paratus alre^y  described,  and  which  contains  neutral,  sterilized  infusion 
of  the  muscles  of  fowls,  there  will  invariably  be  produced,  in  the  course 
of  twenty-four  homrs,  at  10(PF.,  an  abundant  development  of  the  micro- 
coccus shown  in  the  figures  accompanying  this  report.  The  presence  of 
this  organism  wa8  demonstmted  by  Pasteur,  in  France  and  has  been 
confirmed  by  me  a  great  number  of  times  within  the  past  year.  When 
this  multiplication  of  the  organism  is  seen  to  have  occurred  in  the  cul- 
tivation liquid,  it  may  be  confidently  predicted  that  inoculation  with 
much  less  than  a  drop  of  the  liquid  will  produce  the  disease;  and  when 
the  liquid  remains  sterile,  or  a  bacillus  alone  develops,  it  is  equally  safe 
to  predict  that  the  inoculation  will  remain  without  result. 

The  virus  retains  its  activity  throtigh  an  indefinite  number  of  cultivations 
of  the  micrococcus, — As  I  have  already  shown,  we  may  obtain  a  pure  cul- 
^vation  of  a  certain  form  of  bacteria  in  an  apparatus  which  contains 
from  four  to  eight  drachms  of  cultivation  liquid.  For  the  first  cultiva- 
tion not  more  than  ouefonrth  of  a  drop  of  blood  is  taken,  and  this  is 
consequently  diluted  two  thousand  fold.  In  the  second  cultivation  an 
equally  small  quantity  of  the  first  is  used  for  inoculation,  and  this  is, 
therefore,  again  diluted  two  thousand  fold,  and  so  on  to  the  sixth,  as  I 
liave  gone.  At  this  time  our  original  particle  of  blood  must  have  been 
d.ilat^  with  a  quintillion  times  its  bulk  of  a  harmless  liquid,  a  dilution 
^hich  would  destroy  the  most  potent  virus  if  it  had  not  been  reproduced 
daring  the  process.  But  what  has  multiplied  itself  in  our  cultivationst 
"With  the  naked  eye  we  can  see  that  the  addition  of  the  particle  of  virus 
has  caused  a  remarkable  change  in  the  appearance  of  our  infusion.  From 
1>eing  transpai'ent  and  limpid  as  the  purest  water,  it  is  now  opalescent, 
or  even  turbid.  Under  the  highest  powers  of  the  microscope  we  see  ex- 
ceedingly minute  globular  bodies  frequently  or  generally  united  by 
twos — bodies  which  from  their  form  and  size  we  class  with  the  bacteria — 
and  besides  these  there  is  absolutely  nothing.  Now  bacteria  are  the 
organisms  which  cause  putrefaction,  and  puti*efaction  destroys  this  as 
it  does  most  other  kinds  of  Virus.  Is  our  last  cultivation  then  as  viru- 
lent as  the  first?  We  inoculate  with  a  drop,  a  thousandth  or  even  a 
twenty  thousandth  of  a  drop,  and  produce  the  disease.  What  is  our 
eoncluHion  ?  There  is  scarcely  a  reason  for  difierence  of  opinion.  The 
last  cultivation  is  as  virulent  as  the  first;  th^  growth  of  the  bacteria  has 
not  interfered  with  the  potency,  as  would  have  happened  if  they  be- 
longed to  the  septic  varieties;  they  are  the  only  living  thing  revealed 
by  the  microscope^,  and  they  are,  therefore,  in  all  probability  the  active 
principle  of  the  virus. 

The  filtered  liquid  does  not  produce  cholera. — Pasteur  has  filtered  the 
virulent  liquids  through  jdaster  filters  and  thus  obtained  from  his  cul- 
tivation fluids  a  i>erfectly  limpid  and  transparent  liquid  free  from  bac- 
teria. If  the  active  agent  were  a  formless  ferment  or  other  soluble 
chemioal  body  we  should  expect  that  it  would  pass  through  the  filter, 
and  that  the  filtxate  would  still  produce  the  disease  when  used  for  in- 
ocalation.  This  filtrate  has  been  found  unable  to  produce  fowl  cholera, 
however,  even  when  injected  to  the  amount  of  ten  cubic  centimeters. 
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But  it  hm  been  objected  that  tlie  plaster  of  wliieh  his  filters  are  made 
is  itself  a  chemical  body,  and  that  its  contact  with  the  virolent  liqnid 
induces  a  chemical  change  suificient  to  destroy  its  powers.  To  this  he 
replies  that  plaster  may  be  mixed  with  the  virulent  liquids  with  impu- 
nity without  interfering  in  the  least  with  their  activity. 

The  clear  liquid  from  which  the  hacteriu  are  deporited  by  gravitatum  is 
harmless. — Another  objection  to  the  filtering  experiments  has  been  that 
there  are  some  substances  which  cannot  be  forced  through  certain  kinds 
of  filters,  and  this  may  be  true  of  the  body  which  constitutes  the  essen- 
tial part  of  this  virus.  To  meet  tiiis  objection  Pasteur  placed  his  cul- 
tivations for  a  number  of  days  where  the  temperature  was  without  any 
variation,  and  the  bacteria  gravitated  to  the  bottom  of  the  apparatus, 
leaving  a  clear  liquid  above  them.  K,  now,  the  \irus  is  a  soluble  body 
it  woiild  be  equally  diffused  throughout  the  liquid,  and  inoculations 
with  the  clear  fiuid  taken  from  above  the  bacteria  should  produce  the 
disease.  This  was  not  the  case,  however ;  the  clear  liquid  was  harm- 
less,  while  the  bacteria  at  the  bottom  still  retained  their  virulence. 

The  virus  is  destroyed  at  132oF.  even  in  hermetically  sealed  tubes. — ^The 
evidence  already  presented  must  seem,  to  the  unbiased  mind,  sufficient 
to  demonstrate  the  identity  of  the  bacteria  with  the  active  principle  of 
fowl-cholera  virus;  but  still  the  question  was  contested  by  some  and 
the  foundation  of  the  theory  declared  insufiicient.  It  seemed  possible 
that  the  virus  might  be  a  very  volatile  chemical  body,  which  escapied 
from  the  upper  layers  of  liquid  in  Pasteur's  experiment,  and  was  still 
retained  beneath  with  the  bacteria.  To  determine  this  point  I  sealed 
virulent  liquids  in  glass  tubes  and  subjected  them  to  temperatures  of 
1320F.  and  higher  for  a  period  of  fifteen  minutes.  The  activity  of  the 
virus  was  thus  invariably  destroyed;  though  132oF.  is  so  low  a  tempera- 
ture that  one  would  scarcely  expect  the  most  delicate  chemical  com- 
pounds to  be  affected  by  it  in  so  short  a  time  if  protected  from  the  ac- 
tion of  the  atmospheric  air  and  &om  volatilizatioti  in  well-filled  aad 
hennetically-sealed  glass  tubes. 

The  bacteria  are  destroyed  at  exactly  the  same  temperature  0,8  the  viru- 
lence.— Bacteria  are  organisms  which  have  been  looked  upon  as  capable 
of  sustaining  a  very  considerable  degree  of  heat.  Some  still  vegetate 
in  liquids  that  have  been  boiled  three,  four,  or  five  hours,  and  in  my 
experiments  others  have  actively  multiplied  in  a  liquid  continually 
maintained  at  135^  to  140OF.,  while  other  observers  have  seen  them 
develop  at  a  temperature  some  twenty  degrees  higher  than  this.  If 
the  activity  of  this  \irus  disappears  at  132^F.  in  fif&en  minutes,  is  not 
this  evidence  that  the  essential  principle  is  something  differen't  from 
bacteria  f  Something  more  sensitive  to  variations  of  temperature  f  Or 
do  these  bacteria  difter  from  some  others,  and  succumb  at  a  point  which 
seems  very  fiivorable  to  them!  To  answer  such  important  questions 
the  following  experiment  was  made : 

Experimevt  No,  11. — Three  cnltivation  tubes  containing  carefully  8ti?rilizcd  liquid 
-were  inoculated  April  1  from  the  same  virulent  cultivation.  No.  1  was  then  inimedi- 
itely  heated  to  130^  to  i:U^F.  for  fifteen  minutes;  No.  2  to  131^  to  i:ft>oF.,  and  No.  3 
uo  13*2^  to  i:W^F.  for  the  same  longth  of  time.  Twenty  hours  later  No.  1  was  opales- 
cent, whihi  the  others  were  still  transparent.  April  4  No.  2  had  also  become  opales- 
ent,  hut  on  examination  it  was  found  to  contain  only  a  hadllus  that  must  have  gained 
entrance  from  the  air  during  manipulations  necessary  to  inoculation.  Three  fowls 
Tere  now  inoculated  with  liquid  from  each  of  these  tubes.    April  8  the  three  inocu- 


'•'^m  Nos,  2  and  3  aU  remained  perfectly  well. 

This  experiment  I  look  upon  as  very  important  evidence  of  the  patho- 
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gwiic  action  of  the  bacteria.    They  were  destroyed  at  exactly  the  de- 
gree of  temperature  at  which  the  virus  lost  its  acti\ity,  and  the  tubes 
in  which  they  were  destroyed  contained  a  harmless  liquid,  while  that  in 
which  thej"  reproduced  themselves  contained  a  most  potent  virus,  as  was 
shown  by  the  inoculations.    The  various  kinds  of  bacteria  resist  tem- 
peratures from  130O  to  2120F.  for  this  length  of  time,  as  many  experi- 
ments made  by  me  demonstrate.    How  many  chances  are  there,  there- 
fore, that  a  septic  bacterium  accidentally  present  would  be  destroyed  tft 
some  other  degree  than  the  exact  point  which  rendered  the  virus  in- 
active if  this  consisted  of  a  chemical  body  or  formless  ferment?    It  is 
almost  inconceivable  that  such  a  coincidence  could  occur,  and  heuce 
this  experiment  by  itself  is  sufficient  to  make  the  germ  theory  of  fowl 
cholera  extremely  probable.    But  when  we  go  over  all  the  facts  I  have 
enumerated  and  weigh  them  collectively  against  the  foundationless  con- 
jectures of  those  who  criticise  this  theory — when  we  see  all  the  suppo- 
sitions of  the  soluble-ferment  theorists  failing  in  our  attempts  to  veiify 
them,  and  every  acquired  &ct  going  to  support  the  germ  theory — the 
unbiased  mind  can  reach  but  one  conclusion:  these  bacteria  are  the 
pathogenic  agents  of  fowl  cholera;  they  are  the  essential  agent  of  the 
virus,  and  without  them  in  a  living  condition  there  can  be  no  virulence. 

THE  BACTERIUM  PROBABLY  EXISTS  IN  BUT  ONE  FORM. 

The  only  other  pathogenic  schizophyte  which  has  been  at  all  well 
Qtadied,  and  which  is  admitted  to  be  pathogenic  with  anything  like 
xinanimity^  the  BacilluH  anthraciSj  is  well  known  to  exist  in  two  forms. 
One  of  these,  the  actively- vegetating  filament,  is  very  susceptible  to 
Tinfavorable  conditions  of  life,  and  therefore  easily  destroyed^  the  other, 
the  germ  or  spore,  exists  in  a  dormant  condition  like  the  dried  seeds  of 
plants,  and  is  capable  of  resisting  not  only  great  extren^es  of  tempera- 
Xure,  but  the  action  of  moisture,  dryness,  putrefaction,  and  all  the  Vary- 
ing conditions  to  which  it  may  be  subjected  when  upon  the  surface  of 
or  within  the  soil.  And  it  may  thus  be  preserved  for  years  in  all  its 
Tirulence. 

Does  the  bacterium  of  fowl  cholera  exist  under  two  corresponding 
fonns — one  in  which  it  is  easily  destroyed,  another  in  which  it  may  resist 
unfavorable  conditions  and  retain  its  activity  for  an  indefinite  time  t 
If  we  make  a  cultivation  of  the  Bacillus  anthracis  we  find  that  it  grows 
by  division  and  subdi\i8ion  of  the  filaments  until  the  supply  of  nutri- 
ment begins  to  fail,  when  spores  appear  in  the  filaments,  and  after  a 
time  the  latter  are  disintegrated,  leaving  the  spores  alone  visible.  Such 
a  cultivation  retains  its  virulence  indefinitely.  When,  on  the  other 
hand,  we  make  a  cultivation  of  the  fowl-cholera  organism  we  find  the 
particles  after  a  time  become  appreciably  less  in  size,  but  it  has  been 
impossible  to  detect  the  formation  of  spores,  and  instead  of  retaining 
its  activity  unimpaired  it  frequently,  within  two  months,  has  lost  so 
much  of  its  vitality  as  to  be  incapable  of  producing  more  than  a  local 
lesion  at  the  i)oint  of  inoculation.  Experiments  already  repoited  are 
Bufticient  to  demonstrate  this  fact. 

There  still  appeared  to  be  considerable  uncertainty,  however,  as  to 
whether  a  spore  condition  mi<(ht  not  exist  having  more  resistance  to 
unfavorable  conditions  than  the  actively-growing  bacterium,  and  still 
not  be  so  insensible  to  these  as  the  spore  of  the  bacillus  of  anthrax.  The 
following  experiment  is  rei)orted  as  bearing  on  this  point: 

Ej^eriment  Ko,  12. — A  cultivation  apparatus  containing  sterilized  infasion  was  inoo- 
Vlated  April  5  from  an  old  cultivation  that  bad  stood  undisturbed  for  several  weeks. 
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It  was  then  immediately  heated  to  140OF.  for  fifteen  minutes,  and  placed  in  an  inca- 
bator  at  l(HP,  April  6  three  fowls  were  inoculated  from  this  onltivationy  but  all  re- 
mained in  good  health. 

The  evideDce  so  far  accumulated  from  experimental  inquiries  indi- 
cates, therefore,  that  the  bacterium  does  not  form  spores  nor  assume  a 
condition  in  which  it  is  more  capable  of  resisting  unfavorable  conditions 
of  life  than  in  the  actively-growing  form,  in  which  it  is  now  so  well 
known. 

EFFECT   OF   A   MIXTUBE   OF   SALIOYUO   ACID   AIO)   BOBAX   ON   THE 

VIRUS. 

In  the  preceding  report  is  detailed  an  experiment  which  demonstrated 
that  the  addition  of  an  equal  volume  of  a  2  per  cent  solution  of  sali- 
cyfic  acid,  containing  sufficient  borax  to  cause  solution  t6  the  vims, 
completely  destroyed  its  activity  within  three  hours.  As  it  seemed  de- 
sirable to  ascertain  how  weak  a  solution  of  this  acid  might  be  depended 
upon,  a  second  experiment  was  made  January  24. 

Exveriment  No,  13. — ^Three  fowls  were  inoculated  by  lancet  punctures  with  virna 
that  nad  been  treated  four  hours  previously^  with  an  equal  volume  of  a  1  per  cent, 
solution  of  salicylic  acid  made  with  the  aid  of  borax.  The  ptoportion  of  aoid  was 
consequently  one-half  of  1  per  cent,  of  the  resulting  mixture.  January  31  yellow 
urates  were  observed.  February  2  one  was  dead;  February  6. a  seeond  dead  and  Ihe 
third  was  very  sick.    By  February  16  the  remaining  bird  had  entirely  recovered. 

While,  therefore,  1  per  cent,  of  this  acid  in  combination  with  borax 
is  sufficient  to  destroy  the  activity  of  the  virus,  ^  per  cent,  is  clearly  in- 
sufficient. 

EFFECT  OF  BENZOIC  ACID  AND  BOBAX  ON  THE  VIBDB. 

A  number  of  exi>eriments  were  also  given  in  the  former  report  on 
fowl  cholera  which  demonstrated  that  l^nzoic  acid  dissolved  with  the 
aid  of  borax  invariably  destroyed  the  virus  when  added  to  the  extent  of 
1  per  cent,  of  the  resulting  mixture.  Perhaps  a  much  weaker  solution 
mi^ht  be  equally  effectaaK  To  decide  this  an  experiment  was  made  as 
follows : 

Experiment  No,  14. — Three  fowls  were  inoculated  January  24  with  vims  that  had 

been  treated  four  hours  previously  with  an  equal  volume  of  a  1  per  cent,  solution  of 

.  l>enzoic  acid,  the  resulting  mixture  coutaining  |  per  cent,  of  the  acid.    Jan  nary  31 

there  was  diarrhea  with  yellow  urates.    February  4  two  were  dead.    The  remaining 

one  did  not  contract  the  disease. 

Benzoic  and  salicylic  acids  would  therefore  seem  to  have  about  the 
same  activity  in  destroying  this  virus.  How  much  of  this  destructive 
power  conies  from  the  acids  and  how  much  from  the  borax  1  have  not 
the  data  to  determine,  but  since  the  borax  entered  into  the  solutions  to 
the  amount  of  one  and  one-half  times  as  much  as  the  acids,  and  since 
borax  alone  is  sufticient  in  many  cases  to  prevent  the  growth  of  bacteria 
>^hen  present  to  the  extent  of  2  per  cent,  of  a  solution,  it  seems  proba- 
Me  that  a  part  of  the  activity  at  least  was  due  to  this  agent. 

EFFECT   OF   CARBOLIC  ACID  ON   THE  VIRUS. 

The  exa^'t  proportion  of  carl>olic  aci<l  n(,^ce88ary  to  destroy  the  virus 
^i'as  also  left  in  doubt  in  tlie  prece*  1  in ^  report.  A  number  of  experi- 
ueuts  demonstrated  that  it  accouiplhshed  this  in  from  live  to  six  hours 
vhen  added  to  the  extent  of  1  per  cent,  but  it  was  not  known  how 
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much  smaller  a  proportion  could  be  relied  upon  tx)  produce  the  same  effect. 
The  following  experiment  leaves  no  more  doubt  on  this  point : 

Expenment  No,  15.'-Three  fowls  were  inooalated  Jaunary  S4  with  viros  that  had 
l)eeii  treated  fonr  hoars  before  wfth  an  eqnaA  voinme  of  a  one  per  cent,  solution  of 
carbolic  acid,  the  resalting  mixture  oontaming  one-half  per  cent  of  the  acid.  Feb- 
Tuary  1  there  was  diarrhea  and  yellow  urates.  The  followiuff  day  one  was  dead ; 
two  days  later  (February  4)  a  second  was  dead.  The  other  did  not  contract  the  dis- 
ease. 

^  Gietrbolic  add^  consequently^  fiUls  to  be  effectual  at  the  same  point  as 
tihie  solutions  of  benzoic  and  i^cylic  adds. 

THE  MEDIOAL  TREATMENT  OF  FOWL  CHOLERA. 

In  the  experiment^)  which  T  have  made  to  test  the  effect  of  those 
agents  which  haye  the  best  reputation  as  disinfectants  in  their  direct 
action  upon  the  dj^ease  germs,  it  has  been  demonstrated  that  they  are 
not  so  efficacious  in  the  destruction  of  such  germs  as  has  been  generaDy 
believed.  Thus  as  much  as  one  per  cent,  of  carbolic,  salicylic,  or  benzoic 
acids  must  be  added  to  the  virus  in  order  to  destroy  ^he  bacteria  in 
from  three  to  six  hours.  Does  tliis  allow  any  hope  of  success  in  the 
administration  of  such  agents  to  destroy  the  germs  after  they  have 
commenoed  their  multiplication  in  the  Rquias  of  the  body  f  K  we 
admit  that  65  per  cent,  of  the  weight  of  a  fowl  consists  of  water,  then 
a  bird  weighing  five  pounds  must  contain  3^5  pounds  of  this  liquid, 
and  to  make  this  into  a  one  per  cent,  solution  would  require  more  than 
half  an  ounce  of  the  disinfectants  mentioned,  an  amount  far  beyond  any 
dose  that  could  be  tolerated.  If,  however,  we  admit,  with  other  authori- 
ties, that  it  is  sufificientto  make  the  blood  antiseptic,  then  there  is  clearly 
a  much  better  ehance  of  accomplishing  our  object;  for  the  observations 
of  Colin  show  that  the  blood  of  a  fowl  is  not  more  than  one-twentieth 
of  the  weight  of  its  body,  or  in  a  fivei>ound  bird  but  one-fourth  of  a 
pound.  Now  1  per  cent,  of  the  weight  of  the  blood  would  be  in  this  case 
but  twenty  grains,  an  amount  but  one-twelfth  of  that  in  the  former  sup- 
Ix)sition,  but  yd  clearly  more  than  could  be  borne  if  introduced  at  once 
into  the^iircnlatjion. 

It  has  been  urged,  however,  with  much  reason,  thav  every  living  organ- 
ism has  a  certain  power  of  resisting  contagious  germs — a  n>atura  medi- 
catrix  that  is  of  itself  frequently  sufficient  to  effect  a  care.  If,  therefore, 
we  assist  this  natural  ix)wer  by  making  the  fluids  of  the  body  unfavor- 
able for  the  development  of  these  germs,  cannot  our  object  be  accom- 
plished with  a  much  smaller  proportion  of  the  disinfectant  than  is  necces- 
sary  for  the  destruction  of  the  germs  outside  of  the  body  ?  Undoubtedly ; 
but  since  we  do  not  know  the  modu^  operandi  of  this  resistance,  have 
we  any  assurance  that  the  administration  of  these  antisepics  will  l>e  of 
any  assistance  to  the  natura  medicatrixf  Do  they  not  on  the  other 
band  depress  the  vital  fbrces!  Or,  sjieaking  more  definitely,  do  they 
not  lessen  the  acfei\ity  or  vitality  of  the  living  matter  of  the  animal  body, 
on  tlie  vigor  of  which  we  must  depend  for  our  success! 

The  Hubject  is  evidently  an  exceedingly  complicated  one — one  on  whicii 
much  light  cannot  be  shed  by  any  amount  of  reasoning  from  the  few  fa«ts 
now  a<*-quired;  we  must  appe^xl  to  direct  experimentation  for  the  solu- 
tion of  the  difficulties — it  iS  our  only  resource.  A  number  of  experiments 
bearing  upon  this  question  have  been  made  and  are  recorded  below: 

Experiment  So,  16. — November  27,  1880,  a  valuable  Plymoath  Rock  oock  appeared 
dall  and  wsm  found  to  be  voiding  urates  slightly  tlnjted  with  yellow.  He  was  at  onoe 
isukted  and  by  uight  had  a  pronounced  dia^hea ;  the  excrement  consisted  almost  en- 
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tirely  of  urates  of  a  deejs  yellow  color,  and  were  voided  with  flp^t  frequenoy.  A  sola- 
tion  was  made  containing  5  per  cent,  of  benzoic  acid  and  Tf  per  cent«  of  borax,  of 
which  he  received  snfflcient  to  contain  flire  grains  of  acid. 

November  28.-^Thh  diarrhea  is  excessive;  the  nratesliave  agreenishxyellow  oolor; 
comb  and  wattles  very  pale.  Three  five-grain  doses  of  the  acid  solution  are  admin- 
istered daring  the  dav  by  means  of  a  dropping  tube  inserted  into  the  esopha^s. 
The  difficulty  of  breathing  was  so  great  that  tlie  opening  to  the  larynx  was  contina- 
ally  distended  and  allowed  the  part  of  the  liquid  whioh  regurgitated  to  enter  the 
trachea,  proilucing  such  an  ominous  gurgling  as  to  make  me  despair  of  his  life. 

November  29. — The  presence  of  the  solution  in  the  trachea  does  not  seem  to  have  done 
anv  harm ;  the  bird  is  still  very  sick  with  intense  diarrhea.  The  excrement  assumes 
a  deep-^reen  color  on  diving.  The  fleshy  parts  about  the  head  are  pale  ^d  bloodless. 
He  receives  two  doses  of  7  to  8  grains  each. 

November  30. — Much  the  same :  acid  continued. 

December  3. — Medicine  discontinued ;  he  is  evidently  better ;  excrement  nearly  nor- 
mal. 

December  4. — ^Appetite  returns ;  seems  rapidly  improving. 

December  5  t^  9. — The  weather  having  turned  extremely  cold,  he  has  rapidly  frown 
worse,  not  having  sufficient  vitality  to  resist  the  cold.  The  acid  was  resumeu  but 
was  without  result,  and  in  an  attemj^t  to  administer  brandy,  December  9,  a  small 
amount  found  its  way  to  the  trachea  and  produced  death. 

Experiment  No.  17. — Two  fowls  were  inoculated  April  25  from  a  second  cultivation 
of  the  virus.  TheQr  were  to  receive  10  grains  of  benzoic  acid  and  15  grains  of  borax 
in  solution  three  times  daily,  mixed  with  their  food^  Medicine  commenced  twenty-four 
hours  after  inoculation.  It  was  found  the  first  day  that  this  dose  was  too  larse,  caus- 
ing dullness  and  partial  paralyfds.  It  was,  therefore;  reduced  one-half  and  Injected 
into  the  crop  by  means  or  a  flexible  catheter  and  rubber  bulb,  in  order  that  each  might 
receive  exactly  the  same  qaautity. 

April  28. — ^Large  quantities  of  white  urates  are  voided  and  the  birds  are  dull. 

April  29. — Yellow  urates. 

April  30. — One  dead ;  the  remaining  one  dull,  with  excessive  diarrhea,  disoharges 
being  composed  entirelv  of  urates  without  coloration. 

May  1. — The  second  fowl  dead. 

The  dose  was  evidently  too  large  on  the  start,  and  the  birds  never  re- 
covered from  the  effects  of  the  medioiBC^  and  if  they  did  not  die  directly 
from  the  poisoning  the  coarse  of  the  disease  was  not  in  the  least  changed. 

Esq^erimeni  No,  18. — ^Two  fowls  inoculated  April  25*from  the  same  virus  as  was  used 
in  the  preceding  experiment  receive,  three  times  dally,  10  grains  salicylic  acid  and  15 
grains  of  borax  In  solution.  Medicine  commenced  twenty-iour  hours  after  inoculation. 
The  first  day  this  was  given  mlied  with  the  food,  and  ono-^a  large  cock — managed  to 
get  the  greater  part  both  at  morning  and  noon.  At  night  he  refused  food  entirely. 
The  following  day  the  dose  was  reduced  one-half  and  given  with  syringe  as  in  the 
precedixig  experiment. 

April  $3. — The  cook  died  during  the  night  from  salicylic  poisoning.  The  other  passes 
much  white  urates. 

April  30. — The  remaining  bird  dead.  The  diarrhea  had  not  been  as  marked  as  usual. 
On  posUmortem  a  white,  caseous  deposit  was  found  at  the  point  of  iuoculation ;  the 
liver  was  enlarged  and  softened;  the  gall-bladder  distended ;  there  were  ecch3rnjoses 
on  the  peritoneum,  and  the  kidneys  contained  yellow  urates. 

In  the  two  preceding  experiments  it  was  evident  that  but  one  of  the 
birds  died  before  the  appearance  of  the  disease,  but  the  large  doses  evi- 
dently depressed  the  vital  forces  too  mueh  to  allow  the  medicine  to  exert 
any  curative  influence  if  such  was  possible. 

That  the  birds  did  not  die  from  poisoning,  with  the  one  exception,  is 
shown  by  the  course  of  the  disease  in  two  birds  inoculated-the  same  day 
from  the  same  virus  for  comparison  of  results.  Inoculated  the  25th, 
^;here  was  yellow  urates  the  28th^  diarrhea  the  29th,  one  dead  the  30th, 
and  the  other  May  2d.  With  neither  of  these  were  the  urates  tinted  as 
ieeply  as  usual. 

Expeninent,Ko.  19. — Two  fowls  inoculated  April  25  from  same  vims  as  in  above  ex- 
/«riuient8.  They  receive  daily  15  graius  Of  borax  in  solution,  commencing  twenty- 
'our  hours  after  inoculation. 

ipril  29. — Yellow  urates. 

April  30. — One  dead  :  the  other  sick.  Though  there  is  intense  diarrhea  the  urates 
tre  but  slightly  colored. 
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1. — The  second  one  dead. 

nient  Ko,  20. — Two  fow]s  were  iuoonlated  the  same  day  and  with  the  same 
a  above.    They  receive  two  grains  of  snlphate  of  quinia,  commenchig  twenty- 
ors  after  ii^ocnlation,  and  repeated  twice  daily. 
'  29. — Yellow  urates. 

30. — One  very  sick — plainly  cholera— dies  during  the  day. 
3. — Remaining  fowl  continues  well. 

Hment  No.  21.r— Two  fowls,  inbcnlated  as  in  the  preceding  experiments,  April  25, 
twice  dailv  2  grains  of  sulphate  of  quinia  and  15  grains  snlphate  of  lion.  Med- 
>mmenced  twenty-four  hours  after  inoculation. 
'  29. — Oue  dull,  with  loss  of  appetite. 

'  30. — The  sick  fowl  dead ;  the  other  has  diarrhea  with  yellow  nratea. 
3. — Remaining  fowl  quite  sick  ;  voids  large  quantities  of  excrement  of  normal 
ency,  hut  with  very  yellow  urates. 

6. --Second  bird  dies  after  being  in  profound  coma  for  twenty-four  hours. 
riment  No,  22. — A  mixture  containing  equal  parts  of  altim,  sulphur,  capsicum, 

].  known  as  Todd's  mixture,  having  become  quite  popular  in  the  treatment 
«ffection«  and  being  generally  regarded  as  a  *'  sure  cure*,''  two  fowls  were  inoe- 
liay  13  with  one  dnyp  of  a  third  ccAtivation  of  virus  in  order  to  test  it.    These 
'ere  given  three  times  daily  a  ten-grain  pill  ctf  the  above  mixture. 
18. — Intense  diarrhea,  with  yellow  urates. 
19. — Both  found  dead  this  morning. 

riment  No.  23. — A  Plymouth  Rock  nen,  having  a  rather  mild  attack  of  cholera, 
t  upon  Todd's  mixture  May  12  and  received  three  to  five  4»n-grain  pills  daily. 
16. — No  improvement, 
la— Dead. 

'imeni  No.  24. — ^Two  fowls  were  inoculated  May  13  and  given  three  times  daily 
•grain  pill  of  sulphate  of  iron  and  a  second  pill  containing  sulphite  of  soda 
Ds,  capsicum  10  grains,  arsenic  Tirrth'of  a  grain,  carbolic  acid  (in  oarbolate  of 
th  of  a  CTain. 
15. — Sulphites  doubled, 
l^ — Yellow  urates. 
iw — One  dies  durinfthe  day. 

—Remaining  fowl  sick. 
<'>  - — Urates  deep  green  and  very  abundant. 
— Died  during  the  night. 

m  these  experiments  it  will  be  seen  that  the  saccess  of  antiseptic 
lent  in  fowl  cholera  is  by  no  means  flatteritig.  In  experiment  Ko. 
izoic  acid  appearetl  to  have  been  very  nsefol,  thongh  one  can 
jndge  very  accnrately  from  a  single  binl.  It  was  hoped  that  Ko. 
lid  give  more  conclusive  evidence,  but  from  the  dose  being  too 
«re  can  hardly  consider  the  matter  at?  finally  decided.  In  all  other 
we  cannot  see  that  the  medicine  produced  the  least  effect  eithiftr 
period  of  incubation  or  the  course  of  the  disease,  and  this  when 
se  was  pushed  to  tiie  utmost  possible  limit. 

ATTENUATION  OF  THE  FOWL-CHOLERA  VIRUS. 

iwkent  No.  25. — A  coltivation  tube,  containing  a  very  active  cultivation  of  the 
ras  set  aside  Juno  27  and  remained  undisturbed  until  September  8.  at  which 
lusceptiblo  Plymouth  Rock  fowl  wae  inoculated  from  it.  This  inoculation  wae 
iby  slight  Hwcllint^,  redness,  caused  by  enlarged  blood-vessels,  arid  a  whitish 
at  the  point  of  inoculation.  There  were  no  general  symptoms  Whatever,  and 
ember  26  local  lesiou  had  entirely  disappeared. 

his  experiment  there  was  evidently  an  attenuation  of  the  virus  in 

i  manner  as  that  discovered  by  Pasteur;  but  to  what  is  this 

won  duet    Pastour  has  announced,  and  it  seems  to  be  quite 

ly  a<"cept4Hl  by  the*  scientific  world,  that  this  result  is  due  to  the 

of  oxyg:en  upon  the  or^aniem  kept  in  an  exhausted  cultivation 

it  cannot  rei)ro(hn*e  itself.    This  theory  rests  upon  an  exx)eriment 

Pasteui^s,  in  which  cultivations  were  made  in  hermetically-sealed 

two-thirds  or  three  fourths  filled  with  the  cultivation  liquid, 

ning  third  or  fourth  being  atmospheric  air;  the  virus  on  tb6se 

I  to  retaiu  its  complete  activity  at  the  end  of  ten  months,  while 
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cultivationB  in  ffasks  that  were  ventilated  with  filtered  air  became 
greatly  attenuated  in  this  time  or  entirely  lost  their  vitality.  At  this 
point  in  the  experiment  the  theory  is  a  most  plausible  one,  but  when 
we  learn  the  sequel  a  feeling  of  doubt  must  arise  in  every  thinking 
mind.  But  a  few  months  after  Pasteur's  announcement  as  above  he 
stated  before  the  Academy  of  tSoience  that  all  of  the  vims  in  the  her- 
metically-sealed tubes  eventually  perished.  If  it  were  the  oxygeii  of 
the  air  that  destroyed  the  virus  and  these  tubes  were  completely  de- 
prived of  this  by  the  growiug  bacteria^  as  he  assumed,  how  could  the 
destruction  have  occurred  in  this  casef  Evidently  the  theory  is  too 
absolute.  To  throw  some  light  upon  the  matter  the  foUowing  experi- 
ment was  made : 

JEbBperiiit«ftt  No,  26. —Two  glass  tabes,  tliree-sizteenths  of  an  inoh  in  diameter,  were 
drawn  to  points  at  each  end  and  one-half  filled,  while  the  other  was  entirely  filled  with 
inliision  of  fowl  mnscle.  They  were  then  sealed  and  the  infosion  sterilized  by  drop- 
ping the  tubes  into  boiling  watev^br  halt'  an  hoar  at  three  different  times.  The  end  of 
each  tube  was  then  broken,  with  proper  precautions,  and  they  were  inocnlated  with 
very  active  virus  by  dropping  into  their  mterior  a  bit  of  very  fine  fjlass  thread  that 
haa  been  touched  to  the  virus.  The  tubes  were  again  seiAed  (tliis  was  June  27)  and 
left  unopened  until  September  8,  beinff73  days.  At  this  date  a  bird  ivas  inoonlated 
from  the  tube  that  contained  no  air.  This  inoculation  was  followed  by  considerable 
swelling,  enlargement  of  the  local  blood-vessels,  and  a  white  deposit  in  the  sabstanoe 
of  the  muscle.  At  no  time  was  there  any  constitntionid  distart>ance  or  coloration  of 
the  urates. 

Owing  to  a  press  of  other  \York  the  tube  that  was  half  full  of  air  was 
not  ox>ened  until  October  2,  when  a  cultivation  was  made  from  it,  and 
October  4  four  birds  were  inoculated  from  this  flfilttvation.  It  may  be 
remarked  here  that  Pasteur  has  observed  that  the  activity  of  the  virus 
is  not  afif'ected  by  such  cultivation,  and  that  an  attenuated  virus  would 
have  the  same  degree  of  attenuation  after  being  grown  in  a  firesh  liquid 
as  it  had  before;  and,  consequently,  this  cultivation  could  notf^ect  tihe 
value  of  the  experiment.  This  inoculation  was  followed  by  intense  red- 
ness over  a  large  area  sun*ounding  the  point  inoculated.  October  9 
there  was  diarrhea,  yellow  urates,«and  dullness,  after  which  there  was 
visible  improvement  until  the  15th,  when  all  were  much  worse,  with  loss 
of  appetite,  intense  diarrhea,  and  yellow  urates.  October  20  two  were 
dead  and  the  remaining  two  better. 

Here  we  see  a  marked  difference  in  the  activity  of  the  virus  in  the 
two  tubes ;  it  was  not  the  tube  that  contained  «o  air,  however,  that  had 
tlie  greater  virulence,  but  on  the  contrary  the  one  that  was  half  fall  of 
air  and  that  had  stood  nearly  a  month  longer  than  the  other  before  the 
inoculations  were  made.  It  could  not  have  been  oxygen  that  attenu- 
ated the 'virus  in  the  first  tube,  since  the  small  amount  contained  must 
have  been  soon  exhausted  by  the  growth  of  the  bacteria;  and  what 
could  it  have  been  but  oxygen  that  enabled  the  virus  of  the  second  tube 
to  retain  its  activity,  since  both  were  originally  the  same,  having  been 
inoculated  from  the  same  cultivation?  To  me  this  is  an  instructive  ex- 
periment, and  I  learn  from  it  that  it  is  an  unfavorable  condition  of  life 
that  debilitates  and  finally  destroys  this  organism.  A  limited  supply 
of  oxygen  is  most  favorable  to  the  existence  of  this  germ^  and  probably 
'^f  most  other  pathogenic  organisms,  and  when  this  condition  is  departed 
"roni  either  in  our  cultivation  apparatus  or  in  a  tube  from  which  oxygen 
IS  entirely  excluded  the  result  is  the  same.  We  must  not  forget,  how- 
ever, tiiat  continued  existence  in  a  cultivation  liquid  from  which  the 
lutrinient  lias  been  exhausted  is  also  an  unfavorable  condition,  and 
.hat  the  organism,  being  no  longer  able  to  reproduce  itself,  must  finally 
>p/»/^in*ii  <^ul'eebled  by  age  and  in  time  entirely  destroyed. 


REPORT   OP  THE  VETERINARY  DIVISION.  285 

SUSCEPTIBILITY  AND  INSUSCKPTIDILITT. 

One  of  the  most  remarkable  fskcts  relating  to  contagious  diseases  is 
that  men  or  animals  which  have  been  affected  and  have  recovered  are 
insusceptible  to  the  action  of  that  particular  vims  in  the  future.  In  my 
former  report  I  have  shown  that  one  attack  of  fowl  cholera  confers  the 
same  immunity  as  is  observed  in  other  contagious  diseases,  and  all  suc- 
ceeding observations  have  confirmed  this^  the  same  immunity  has  also 
l)een  observed  to  result  firom  this  cause  m  the  disease  as  it  occurs  in 
Prance,  by  Pasteur,  and  may  be  accepted  as  a  fia>ct  without  the  produc- 
tion  of  more  experimental  evidence. 

A  certain  number  of  birds,  however,  are  naturallfr  insusceptible  to 
this  virus  and  do  not  contract  the  disease,  no  matter  how  frequently  th^y 
may  be  insulated ;  others  are  susceptible  only  to  a  modified  extent^  and 
>vhen  inoculated  contract  a  mild  form  of  the  disease  and  recover.  This 
insusceptibility,  partial  or  complete,  is  congenital  and  not  acquired ; 
liow  or  why  it  is  possessed  is  still  a  mystery. 

Pasteur  has  shown  within  the  last  year  that  birds  which  are  inocu- 
lated with  the  attenuated  virus  and  have  a  mild  form  of  the  disease  ac- 
quire a  certain  insusceptibility,  which  may  be  increased  to  any  extent 
'by  progressive  inoculations  with  more  active  virus.  The  time  required 
to  obtain  this  attenuated  virus  is  so  great,  however,  and  the  uncertainty 
in  regard  to  its  strength  so  marked,  that  I  have  attempted  to  obtain  a 
similar  result  iu  a  different  manner.  It  was  hoped  that  this  important 
question  might  be  fally  elucidated  in  the  present  report^  but  the  atten- 
nation  of  all  of  my  active  virus  during  my  attempt^to  mvestigate  the 
Southern  cattle  fever  at  Atlanta  has  so  delayed  this  work  that  more  ex- 
periments are  needed  before  the  method-  is  made  entirely  practical, 
though  there  can  no  longer  be  a  shadow  of  doubt  in  regard  to  tiie  prin- 
ciple. 

Susceptible  birds  inoculated  with  sufficiently  minute  quantiti^'  of  virus 
only  contract  a  local  lesion, — For  this  class  of  exi)eriments  the  virulent 
liquid  must  be  in  such  a  condition  that  it  ma;y  be  uniformly  diffused 
tlurough  the  diluting  medium,  and  must  contain  a  definite  number  of 
the  bacteria  in  each  drop.  To  attain  these  results  a  standard  cultiva- 
tion liquid  is  made  by  infasing  1,000  grains  of  fresh  muscle  from  the 
breast  of  a  fowl  in  ten  ounces  of  distilled  water;  and  when  the  organ- 
ism has  multiplied  itself  in  this  until  the  nutriment  is  exhausted  the  re- 
sulting liquid  is  termed  standard  virus.  The  diluting  medium  is  a  three- 
fourths  per  cent,  solution  of  common  salt. 

Experiment  Xo.  27. — ^A  fowl  was  mooalated  May  13  with  1  drop  of  a  mixtare  made 
with  1  drop  of  virus  and  50  drops  of  salt  solntion. 

May  18. — Yellowish  urates. 

May  20. — Reddish  swelliug  at  points  of  inoculation ;  no  other  signs  of  disease. 

May  22. — Urat<^  have  heen  white  since  the  ISth^  with  every  appearance  of  health. 

jl^ay  28. — For  two  days  the  urates  have  been  slightly  colored  with  yellow;  tonday 
they  are  more  abundant,  the  experiment  being  liquid. 

May  29. — Urates  normaL 

Xo  other  appearances  of  cholera  were  observed  and  the  bird  remained 
in  the  best  of  health. 

Experiment  Xo.  28.— A  bird  was  inoonlftted  flay  13  with  a  single  drop  of  a  dilation 
of  1  to  500. 
May  20. — Red  swelling  at  point  of  inoculation. 
May  22. — Yellow  urates. 
May  24. — Urates  deeply  colored;  appetite  still  good;  has  a  mild  form  of  the  dis- 


May  28. — JJrates  stiU  abundant  and  of  a  deep-yellow  color;  has  had  good  appetite 
with  the  exception  of  two  or  three  days ;  comb  somewhat  palerthan  usual;  endentl^ 
inpioving. 


286         BEPOBT  OF  THE  COHMISSIOSTBB  OF  AQBIOULTUBE. 

May  30. — Has  entirely  reooyeied. 

Experiment  No,  29.~A  fowl  was  inoonlated  May  13  with  one  drop  of  a  dilution  of  1 
to  2.500. 

if4.V  20.~The  points  of  inoonlation  are  swollen  and  red,  bnt  there  are  no  other  signs 
of  sickness. 

May  24. — Swelling  and  redness,  caused  by  the  inocnlationy  sabslding;  appetite  good. 

May  28.^-Swellinfl:  nearly  gone;  no  sign  of  oonstitational  distozbanoa  am  appwed. 

ifay.30.— PiSints  <u  inocmation  entire^  healed. 

Ko  other  results  followed  this  inoculation. 

Experiment  No,  30. — A  fowl  was  inoculated  May  18  with  one  drop  of  a  dilution  of 
virus,  1  to  5.000, 

May  20. — Points  of  inoculation  swollen  and  red,  but  no  other  si^^  of  disease. 

May  24. — At  point  of  inoculation  there  is  an  irregular  red  enlargement  three-fourths 
of  an  inch  in  diameter  and  projectii^  one-eighth  to  three-sixteenths  of  an  inch.  The 
appetite  is  poor,  but  tli^re  is  no  other  sign  or  disease, 

May  28. — The  swelling  is  disappearing;  appetite  good. 

May  30. — There  is  now  scarcely  a  trace  of  the  inoculation  to  be  observed. 

Vrom  these  exx>erimeDt8  the  conclosion  was  reached  that  an  inocnla- 
tion  of  virus,  diluted  to  the  extent  of  1  to  1,000.  might  be  relied  upon  to 
produce  a  mild  form  of  the  disease  which  Ti^ufd  result  in  the  required 
insusceptibility;  it  was  scarcely  hoped,  at  this  time^  that  the  slight  local 
lesion  would  have  a  similai*  influence.  To  test  this  conclusion  the  fol- 
lowing experiment  was  made: 

Experiment  No.  31. — Four  Plymouth  Bock  hens  (selected  because  of  their  great  sus- 
ceptibility) were  inoculated  with  one  drop  of  a  sixth  cultivation  of  vims  diluted  1  to 
1,000,  June  2, 1881. 

Jun^  8. — One  very  sick,  inactive;  diarrhea,  with  yeUow  urates;  surface  of  body  hot. 
An  have  white  nodules  at  the  point  of  inoculation.  The  sick  bird  removed  and  the 
coop  thoroughly  disinfected. 

June  9. — ^The  sick  fowl  dead. 

June  12, — Remaining  three  fowls  very  sick 

June  13. — One  dead. 

J'ttii6l4.-:-The  third  fowl  dies. 

June  15.f— The  fourth  dead. 

In  sgite  of  the  considerable  dilution,  therefore,  these  birds  contracted 
a  most  violent  form  of  tiie  disease  and  all  died. 

IhcperimenU  No.  32  to  37. — ^Twelve  fowls  were  inoculated  with  dilutions  of  thavirns 
used  in  experiment  No.  25,  and  the  bird  first  mentioned  in  No.  26.  Each  of  the  birds 
Inoculated  with  the  undiluted  virus  had« developed  a  local  lesion  at  the  point  of  inoca- 
lation.  The  dilutions  ranged  from  1  to  2,500  to  1  to  15,000,  and  the  inoculations  were 
made  before  the  attenuation  of  the  virub  had  bc^n  discovered,  and  in  the  hopes  that 
the  former  activity  had  been  retained,  and  that  the  proper  dilution  for  safe  Inoculation 
would  be  plainly  indicated,  thifortun^tely  for  this  oojeot  the  virus  had  become  at- 
tennat«d.  and  not  ono  of  these  twelve  birds  showed  the  least  effect,  either  general  or 
local,  from  th(\se  inoculations.  The  lancet  punctures  healed  at  once  by  first  intention, 
as  such  wounds  invariaTNy  do  with  fowls  when  no  virus  is  introduced;  tiiere  was  no 
redness  or  swelling  or  other  evidence  of  the  introduction  of  a  virus.  The  experiments 
are  merely  mentioned  to  strengthen  the  conclusion  that  dilution  to  this  extent  modifies 

or  destroys  the  action  of  the  virus. 

• 

As  it  is  a  matter  of  great  interest  to  know  the  number  of  bacteria 
introduced  into  the  body  by  inoculation  with  such  diluted  virus,  I  have 
attempted  to  form  an  approximate  estimate  from  such  data  as  I  could 
obtaiy.  In  a  number  of  cases  the  bacteria  actually  to  be  seen  in  a  sin- 
gle field  of  the  microscope  have  been  counted,  and  the  average  is  about 
twenty-five.  Now  this  field  is  lioth  of  an  inch  in  diameter,  or  i^iftnnrths 
of  a  s(iuare  inch  in  aroa,  while  the  cover  glass  is  three-fourths  of  an 
M}ch  in  diameter,  or  i^jfo^ths  of  a  square  inch  in  area;  from  which  tVc^V 
^i.iisLQQ.Q.^22/)i)0  as  the  number  of  fiehls  in  each  preparation;  and  this 
multiplied  by  twenty-five  gives  50g,5(K)  as  the  number  of  bacteria  in  a 
preparation.  One  drop,  however,  is  sufficient  to  fill  the  space  beneath 
three  cover  glasses,  and  hence  the  number  of  bacteiia  in  each  drop 
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mast  be  1,687,500,  or  in  round  numbers  one  million  six  hundred  thous- 
and. A  drop  of  a  dilution  of  1  to  LOOO  woidd,  therefore,  contain  sixteen 
hundred  bacteria,  and  a  drop  of  the  dilution  of  1  to  5,000  would  still 
contain  320,  so  that  there  can  be  no  doubt  that  a  considerable  number 
were  introduced  in  each  inoculati(Hi  with  the  diluted  virus. 

SiuQe  the  above  was  written  I  have  pressed  my  e^eriments  in  this 
direction  as  much  as  possible,  in  the  hope  of  obtaining  a  satisfactory 
demonstration  of  the  value  of  this  method  of  vaccination  in  time  to  insert 
in  this  report  at  its  final  revision.  I  am  therefore  able  tp  add  the  follow- 
ing experiments : 

E^lipenment  No.  38. — Two  birds  were  inoculated  November  7,  1881,  with  standard 
Tirus  diluted  1  to  2,500. 

November  iX — One  has  marked  local  lesion. 

Noven^ftr  19. — Both  have  the  local  lesion,  though  it  is  disappearing  in  the  one  that 
contracted  it  first. 

Novtmber  20, — The  one  having  the  most  marked  local  lesion  se^ms  dnll;  yellow  urates 
observed. 

November  22. — The  sick  bird  is  dead ;  the  local  lesion  had  about  disappeared.  The 
second  bird  continued  well. 

EijHBnmeHt  No.^9. — Two  birds  were  inoculated  November  7  with  vi«is  diluted  1  to 
500. 

November  16. — l^cal  lesion  slight ;  one  voids  liquid  urates  of  a  deep-yellow  color. 

Noremi>er  17, — One  dead. 

Nov€mber.l9, — ^The  remaining  bird  has  an  extremely  marked  local  lesion,  with  y^ry 
prominent  blood-vessels  leading  from  it  in  different  directions.  Excrements  larg^y 
urates,  liquid,  bnt  white  in  color. 

Novew^fer  26. — Local  lesion  disappearing ;  bird  appears  well.  This  bird  remained 
in  ffood  heajth. 

Experiment  No,  40. — Two  birds  were  inoculated  November  7  with  vims  diluted  1  to 
10.000. 

November  16. — Both  have  plain  local  lesion. 

November  26.~Local  lesion  less  marked ;  both  in  excellent  health. 

The  three  preceding  experiments  belong  to  one  series :  the  birds  were 
all  from  tlie  same  lot,  and  the  \irus  from  the  same  tnoe.  To  test  the 
susceptibility  of  the  fowls  as  well  as  to  be  certain  of  the  activity  of  the 
virus  used,  two  others  were  inocalatedat  the  same  time  with  undiluted 
virus.  November  16  H[K)th  were  sick  f  the  following  day  one  was  dead, 
and  the  second  died  November  21.  Of  the  two  inocmated  with  virus 
diluted  1  to  2,500  but  oue  died ;  of  the  two  inoculated  with  a  dilution  of 
1  to  6,000  one  also  diei ;  while  the  two  inoculate<l  with  a  dilution  of  1 
to  10,000  both  remained  in  good  health.  Consequently,  only  one-third 
of  those  inoculated  with  diluted  virus  contracted  the  disease.  Dilutions 
of  1  to  2,500  and  1  to  5,000  are  therefore  still  too  active  for  vaccination 
purposes,  while  it  would  seem  that  1  to  10,000  might  prove  successful. 
To  test  this  another  experiment  was  made : 

Experiment  No.  41.— November  28  five  fowls  were  inoculated  with  standard  virnt 
diluted  1  to  10,000. 

December  3. — Three  have  local  redness. 

December  5. — All  but  one  havo  plain  local  lesions. 

Dectmber  7. — All  bavo  the  Ipcal  lesion. 

iJecttnber  10. — One  sick  ;  it  is  at  once  isolated. 

Dteemher  11. — The  sick  fowl  dead. 

December  16. — Another  sick  ;  isolated;  this  is  the  one  in  which  the  lesion  developed 
latest,  and  that  has  now  diHappeare<l. 

December  13. — The  bird  isolated  yesterday-is  dead ;  the  remainder  oontinne  well. 

As  a  consequence  of  the  mortality  in  this  experiment  it  was  neces- 
«ary  to  test  the  effect  of  virus  diluted  to  an  even  greater  extent. 

Experiment  No.  42. — Four  birds  were  inocnlated  December  21  with  vims  diluted  1  to 

io,oou. 

D^tember  26. — One  has  local  lesion. 

Dteember  31. — The  one  with  lesion  id  sick ;  one  other  has  n  very  alight  lesion. 
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January  1. — Sick  one  dead. 

January  2. — ^Another  sick. 

January  6.— ^lie  second  one  dead :  the  othexB  remain  welL 

Experiment  No,  43.~Fmir  birds  w«re  inooabited  Deoember  21  wtth  irlraft  dilsled  1 
to  40,000. 

2>0oemfrer29. — One  Imw  slight  local  ieaion.  t 

January  7.^0ne  dead ;  the  others  remain  welL 

Experiment  No.  44.— Foot  bicda  were  inooiilated  Deoember  81  with  afcaadaid  Tims 
diluted  1  to  80,000. 

December  28.— One  has  loeal  letton. 

Deoember  31.— Two  hasre  plain  but  rath«r  alight  leaiona.  ^AU  these  birda  lemidned 
well. 

The  greatly  increased  susceptibiliiy  of  this  lot  of  birds  over  those  pre- 
viously used  was  probably  due,  at  least  in  part,  to  the  oold  and  very 
wet  weather  prevailing  during  the  time  of  the  experiments.  Two  points 
are,  however,  veiy  apparent :  first,  a  local  lesion  may  be  produced  in 
fowls  with  sufficiently  diluted  virus  from  which  they  will  recover  with- 
out constitutional  disturbance ;  second,  owing  to  ti^e  enormous  differ- 
ence in  the  susceptibility  of  fowls  a  first  inoculation,  to  be  sate,  must  be 
made  with  a  dilution  of  1  to  80,000,  or  weaker.  A  few  more  expeiimeuts 
would  probably  develop  a  perfectly  safe  method  of  producing  the  local 
lesion. 

SUSCEPTIBLE    BIBDR    WHICH    CONTRA.CT    THE    liOOAI.    LESION    FBOM 

DILUTED  VIRUS  BBOOMB  INSUSCEPTIBLE. 

Experiment  No,  45. — The  bird  which  in  ex)[»eriment  No.  27  was  inoculated  with  vinis 
diluted  1  to  50  was  inocnlated  Jone  2  with  note  viros.  He  s^mained  in  perfect 
health,  without  the  least  appearance  of  a  local  lesion  at  the  point  of  iqocolation. 

Experiment  No,  46. — ^The  fowl  which  in  ezneriment  No.  28  was  inocnlated  with  Tims 
diluted  1  to  r>0  was  again  inocnlate^  June  2,  this  time  with  pnre  Tims.  There  was 
neither  local  lesion  nor  sign  of  general  distnrhanoe. 

Experiment  No,  47. — The  fowl  which  m  experiment  No.  29  was  inocnlated  with  xitUB 
diluted  1  to  2,500,  and  liad  a  woU-niarked  local  lesion,  was  inocnlated  Jnne  2  with  an 
equally  potent  virus  diluted  1  to  500.  ThisVas  followed  hy  no  local  lesion  or  sign  of 
ill  healtn. 

Experiment  No,  48. — ^The  hird  which  in  e^roeriment  No.  30  was  inociUat^  with  virus 
diluted  1  to  5,000,  and  which  had  a  marked  local  lesion,  was  inociUated  Jnne  2  with 
au  equally  active  virus  dilut'Cd  1  to  500.  This  remained  in  perfect  health,  the  lancet 
puncture  healing  as  though  no  vims  had  been  introduced. 

Experiment  No.  49. — The  four  birds  which  Burrired  in  pxporiments  38,  39,  and  40, 
one  of  which  was  inoculated  with  a  dilution  of  1  to  i^,500,  another  with  a  d^ilution  of 
1  to  5,000,  and  the  remaioiDg  two  with  a  dilution  x)f  1  to  10,000,  and  all  of  which  had 
plain  local  lesion,  were  inoculated  December  6  with  standard  virus  diluted  1  to  500. 
This  produced  no  effect^  and  by  Deoember  12  all  traces  of  the  wound  made  by  the 
inoculating  Innr/Ct  had  diRappoare<l.  These  birds  were,  conseqnently,  entirely  insas- 
e^ptible  to  vims  of  this  strength,  though  it  was  five  times  stronger  than  the  strongest 
nsod  in  tlie  fonncr  ezppriiuent  and  twenty  times  stronger  than  Uie  weakest. 

Experiment  No.  50.— The  four  birds  of  ihe  preceding  ezi>eriment  were  inocnlated 
Docemlwr  13  with  pure  standard  vims. 

Dvcember  ID. — The  excrement  of  one  bird  plainly  indicates  an  attack  of  oholiyra; 
that  of  a  second  is  slightly  tineed  with  yellow. 

December  22. — The  sick  bird  had  an  exceedingly  mild  attack,  only  indicated  by  the 
yellow  and  liquid  urates.    All  ai-o  now  welL 

No  other  symptoms  of  disease  were  observed  with  these  birds. 

From  this  experiment  I  concladed  that  an  inocnladon  with  dilated 
vims,  which  was  followed  by  a  well-marked  local  lesion,  was  sufficient 
to  protect  against  an  ordinary  dose  of  standard  virus. 

Experiment  No.  51. — Roven  birds,  which  had  been  inoculated  with  Tims  dilated  1  to 
lO.fNK),  and  all  of  which  bad  contracted  the  local  lesion,  and  at  least  two  of  which 
had  iiiiUl,  general  symptoms  as  well,  were  inoculated  Decentber  21  with  the  most 
active  virus. 

In  one  or  two  cases  liquid  and  yellow  urates  were  observed  as  a  consequence  of 
his  inoculation,  but  thtu:«  was  no  loss  of  appetite  or  dullness,  and  the  birds  have  all 
•«mair'^l  in  excellent  health. 
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This  is  the  extent  to  which  I  have  been  able  to  carry  my  researches 
in  regard  to  inoculations  with  dilated  viros  and  the  inmianity  thereby 
oonfl^red.  It  seems  evident  that  a  little  more  investigation  wiU  develop 
a  safe  method  of  protective  inoculation,  or  vaccination,  "with  such  dilu- 
tions, by  which  aU  the  effects  of  the  attenuated  vims  may  be  obtained 
with  greater  certainty  and  without  waiting  five  to  eight  months  for  the 
attenuation  to  be  produced.  The  value  of  such  a  method  to  the  investi- 
gator cannot  be  overestimated,  and  to  the  general  public  it  offers  a 
most  effective  means  of  combating  the  disease,  since  the  immunity 
which  it  grants  is  at  once  very  complete  and  may  be  carried  to  any 
desired  extent. 

INSX7SCEPTIBLE    BIRDS    INOODLATED    WITH     SUPFIOIBNTLY    LAROE 
QUANTITIES  OP  VIRUS  SUCCUMB  TO  THE  DISEASE. 

We  are  brought  by  the  preceding  experiments  to  inquire  into  the 
nature  of  susceptibility  and  insusceptibility,  one  of  the  most  profound 
mysteries  in  the  whole  realm  of  pathology.  We  may  not  be  able  to 
solve  so  dif&cult  a  question  at  the  first  trial,  but  its  importance  has  led 
me  to  endeavor  to  throw  some  light  upon  it,  in  the  hope  that  little  by 
little  we  may  be  able  to  thread  the  intricacies  surrounding  it.  The 
experiments  made  up  to  this  time  would  seem  to  indicate  that  suscep- 
tibiUty  is  by  no  means  an  absolute  term  but  simply  a  relative  one.  A 
fowl  may  be  susceptible  when  one  drop  of  pure  virus  is  placed  where  it 
can  readily  be  absorbed  into  its  system,  but  it  may  not  be  susceptible 
when  inoculated  with  but  one  twenty -five  hundredths  of  this  amount. 
Can  we  now  extend  this  conclusion  and  say  that  a  fowl  which  is  insus- 
ceptible when  inoculated  with  one  drop  will  contract  the  malady  if 
inoculated  with  ten,  twenty,  or  fifty  drops  ?  Evidently  this  point  must 
be  decided  by  experimentation,  and  for  this  purpose  the  following  ex- 
periments were  made : 

Experiment  No  52. — Two  fowls  were  inocnlated  May  25  with  i  oubio  centimeter  of 
»  foorth  <;altiYation  of  the  \iruB,  These  fowls  had  been  several  times  Inoouli^^ed  with 
two  and  three  drops  at  a  time,  and  consequently  this  was  no  groat  increase,  being  not 
over  six  or  eight  drops. 

Neither  of  Uiese  contracted  the  disease. 

Experiment  Ko.  53. — Two  fowls  insusceptible  to  small  quantities  of  virus  received 
M*y  Z5  ^  cubic  centimeters,  injected  bcfneath  the  skin  with  a  hypodermic  syringe. 
One  of  these  died  of  cholera  June  5,  the  other  remained  well. 

EJiferiment  No.  54. — Two  insusceptible  fowls  were  inoculated  May  25  with  1  cubic 
centimeter  of  vims  injected  hypodermically. 

Keitber  contracted  the  disease. 

Experiment  No.  55. — Two  insusceptible  fowls  were  inoculated  May  25  with  hypo- 
dermic injection  of  2  cubic  centimeters  of  virus. 

ifay  31.— One  verv  sick  with  the  characteristic  symptoms  of  cholera. 

June  1. — One  dead  and  the  other  sick. 

June  3. — Second  dead. 

Experiment  No,  56. — Two  insusceptible  fowls,  which  had  been  repeatedly  Inoculated 
with  two  to  four  drops  of  ^n^l6  and  had  never  shown  the  least  symptom  of  cholera, 
received  Mav  25  a  hj'podermic  injection  of  5  cubic  centimeters  of  pure  vims. 

May  30. — both  have  loss  of  appetite  and  one  or  both  have  diarrhea  with  yellow 
urates. 

May  31. — One  dead. 

The  second  soon  recovered  its  appetite  without  exhibiting  any  other  symptom  of  the 
disease. 

These  experiments  demonstrate  conclusively  that  birds  which  can 
very  well  resist  inoculations  with  two  or  three  drops  of  virus  may  suc- 
cumb if  the  quantity  is  increased  to  from  three  to  twenty  times  this 
amount  They  also  demonstrate  that  some  birds  may  resist  enormous 
quantities  of  virus,  as  in  No.  56,  where  one  was  soarcely  sickened  by  5 

19  AG 
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cabio  centiiDeters,  an  amount  one  hundred  thousand  timBS  aa  much  as 
Bufficed  to  destroy  the  four  fowls  in  experiment  Ko.  31,  or  ob6  million 
times  as  much  as  destroyed  the  two  fowls  in  No.  41. 

It  seems  to  me  perfectly  reasonable  to  conclude,  £rom  the  experiments 
so  far  deta.lled,  that  every  fowl  has  a  certain  power  of  resisting  the  in- 
roads of  the  organism  which  constitutes  the  essential  cause  of  fowl 
cholera;  and  that  the  relative  power  of  resistance  may  be  accurately 
measured  by  the  quantity  of  one  of  these  standard  cultivations  of  virus 
which  must  be  placed  within  its  tissues,  to  either  produce  the  local 
lesion  or  an  attack  of  the  disease.  In  other  words,  a  certain  number 
of  the  bacteria,  of  the  most  virulent  cultivations,  may  be  intvodooed 
within  the  cellular  tissvM^  of  the  most  susceptible  fowl  and  still  not  be 
able  to  reproduce  themselves  sufficiently  to  cause  an  attack  of  the  dis- 
ease. 

THEORIES  OF   INSUSCEPTIBILITY. 

Why  is  it,  we  may  ask,  that  under  certain  conditions  the  most  active 
and  most  virulent  bacteria  are  unable  to  multiply  in  the  body  of  a  fowl! 
How  can  it  be  that  a  bird  is  able,  under  any  conditions,  to  resist  the 
effects  of  the  active  virus?  In  what  does  insusceptibility  consist,  and 
how  is  it  produced?  What  momentous  questions  are  these;  and,  if  de- 
cided, what  new  lines  of  investigations  might  they  not  indicate? 

In  the  treatment  of  these  diseases  (the  contagious  fevers)  we  see  our 
efforts  are  useless,  even  when  nature  unaided  is  often  successfuL    Why 
is  this  ?    It  can  only  be  because  we  do  not  understand  the  nature  of 
the  resistance  which  the  animal  body  offers  to  such  enemies,  and  in- 
stead of  assisting  we  often  prevent  the  full  exercise  of  these  inherent 
powers.     In  our  efforts  to  produce  insusceptibiUty  in  individuals  we 
have  been  obliged  to  grope  our  way  in  the  dark,  and  where  we  have 
succeeded  once  we  have,  until  very  lately,  failed  many  times  5  while  in 
our  endeavor  to  produce  insusceptible  breeds  we  are  yet  entirely  with- 
out success.    Indeed  our  efforts  to  combat  a  certain  number  of  con- 
tagious diseases  seem  to  depend  to  a  very  great  extent  upon  a  more  or  " 
less  complete  solution  of  this  question  of  susceptibility  and  insuscepti-  - 
bUity,  and  if  this  can  once  be  solved  we  certainly  shall  have  gained  an— 
immense  advantage. 

M.  Pasteur  was  one  of  the  first  to  attack  this  question,  and  in  hit 
quality  of  a  chemist  has  undoubtedly  viewed  it  from  the  laboratory- 
standpoint,  and  has  given  it  a  material  aspect  which  may  not  be  en — 
tirely  satisfactory  to  those  who  look  upon  the  powers  of  the  animals 
organism  in  this  respect  as  being  rather  of  a  vital  than  a  chemicaL- 
nature.    But  his  views  being  based  upon  facts,  and  being  those  of 
of  the  profoundest  investigators  the  world  has  ever  known,  deserv 
much  more  than  ordinary  attention. 

The  animal  body,  says  Pasteur,  may  be  compared  to  a  flask  of  culti- 
vation liquid.    If  we  add  to  this  flask  an  infinitesimal  quantity  of  viru- 
lent blood  the  organism  multiplies  with  extraordinary  rapidity  for 
three  or  four  days,  at  the  end  of  which  time  its  growth  entirely  ceases« 
If  now  the  microbe  is  entirely  removed  by  the  filtration  and  ^sh  virus 
added  to  the  transparent  filtrate  there  is  no  farther  multiplication:  the 
microphyte  is  entirely  unable  to  reproduce  itself  in  this  liquid.    If  in- 
stead of  filtering  the  liquid  on  the  fourth  day  this  had  been  done  as 
early  as  the  second,  then  there  would  have  been  a  feeble  growth  of  the 
fresii  virus  in  the  filtered  infusion.     So  if  we  inoculate  a  fowl  with 
active  virus  the  microbe  nmlti])lies  in  the  bird's  body  a  certain  length 
of  time,  and  if  the  disorders  which  it  produces  have  not  caused  death  by 
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htkt  time  the  reproduction  ceases,  the  bird  recovers,  and  is  henceforth 
DSUBceptible.  If  vaccinated  with  a  very  weak  virus  the  growth  is  in- 
lomplete,  and  afterwards  the  bird's  body  is  in  the  condition  of  the  in- 
iusiou  filtered  the  second  day  after  inoculation,  and  if  vaccinated  later 
nth  a  stronger  virus  there  is  again  a  certain  amount  of  reproduction. 

Now  this  inability  to  multiply  may  be  due,  according  to  tJiis  scientist, 
o  one  of  two  possible  causes.  The  microbe  in  its  growth  may  have  ex- 
lausted  the  available  supply  of  pabulum  suited  to  its  use,  or  it  may 
lave  added  some  chemical  compound  which  rendered  the  liquid  unfevor- 

le  to  its  multiplication,  If  a  cultivation  is  prepared,  and  after  the 
:rowth  of  the  microbe  is  comppleted  this  is  evaporated  in  vactu)  at  a  low 
emperature  and  then  restored  to  its  former  volume  by  the  addition  of 
resh  infusion,  then,  if  the  cultivation  contained  a  chemical  substance 
rhich  prevented  further  development,  the  new  liquid  would  contain  it  as 
rell  and  would  not  be  suitable  for  the  multiplication  of  the  microbe.  But 
his  is  not  the  case ;  there  is  a  fresh  and  vigorous  growth  which  proves 
hat  the  reproduction  ceases  in  such  liquids  because  some  essential 
principle  has  been  exhausted. 

M.  Ohauveau,  who  is  also  one  of  the  foremost  investigators  of  the 
imes,  does  not  accept  this  theory,  and  evidently  looks  at  the  question 
ather  from  the  standpoint  of  the  physiologist  and  practitioner.  In  his 
tt  vestigations  of  charbon  he  found  that  the  insusceptible  Algerian  sheep 
rould  contract  the  disease  if  inoculated  with  large  quantities  of  virus, 
f  the  bodies  of  tliese  sheep  had  been  exhausted  of  the  greater  part  of 
he  elements  necessary  for  the  proliferation  of  the  bacteria  by  one  or 

veral  anterior  cultivations,  why  would  they  be  more  favorable  to  the 
©production  of  these  organisms  when  a  large  number  were  introduced 
ban  when  only  a  few?  If  the  sterility  of  the  medium  is  the  obstacle 
o  the  proliferation,  ought  not  this  to  manifest  itself  all  the  more  plainly 
nth  the  increased  number  of  germs  placed  there  to  multiply!  If  this 
s  certainly  true  of  a  cultivation  tube,  ought  it  not  also  to  be  true  with 
he  animal  body  ?  He  therefore  formulated  a  theoretic  interpretation  of 
he  fact  observed  by  saying  that  "the  comparative  bacteridian  inocula- 
ioDS  with  little  or  much  virus  acted  with  the  Algerian  sheep  as  if  the 
nfection  agents  encountered  in  the  animal  orgrtnism  matters  or  agents, 
►ver  which  they  triumphed  more  easily  when  they  were  in  large  numbers.'^ 
According  to  M.  Ohauveau,  then,  the  bacteria  in  their  growth  add  a 
;hemical  substance  to  the  liquids  of  the  body  which  renders  these  in 
lie  future  unfavorable  to  the  growth  of  the  particular  species  of  bacteria 
i^hich  produced  it. 

When  the  unbiased  student  comes  to  c>onsider  these  views,  how- 
ever, they  both  seem  improbable.  The  animal  body  is  very  different 
Tom  a  cultivation  tla^k  to  which  nothing  gains  entrance  or  from  which 
lothing  is  eliminated.  Pasteur  himself  has  shown  that  when  fresh 
nfusion  is  added  to  the  exhausted  cultivation  liquid  a  new  growth 
>f  bacteria  at  oiice  occurs;  what  is  to  hinder  this  continuous  growth 
in  the  body  of  a  fowl  which  is  continually  absorbing  elements  that 
ire  know  to  be  sufficient  for  the  growth  of  our  organism!  Again, 
Jnte  exi)eriments  which  I  have  just  recorded  show  that  a  bird  may 
t)e  rendered  insusceptible  by  a  local  development  of  a  microbe  in  an 
extremely  small  area,  and  would  it  not  be  impossible  for  any  sub- 

nce  to  be  exhausted  from  the  body  by  such  a  circumscribed  proli- 

ition  f     Then  we  know  from  the  other  experiments  I  have  related 

tlie  same  objection  may  be  brought  in  regard  to  the  different 

9  of  different  doses  of  the  virus  with  fowl  cholera  that  Chau- 

L  has  suggested  in  regard  to  charbon;  an  apparently  insusceptible 
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fowl  is  inoculated  with  a  large  quantity  of  virus,  the  microbe  multiplies 
with  its  usual  facility  and  causes  the  death  of  its  victim.  On  the  other 
hand,  how  unlikely  that  the  animal  body  should  retain  for  any  length 
of  time  such  a  foreign  principle— a  x>oison — as  Ohauveau  supi)08es! 
This  could  only  be  accounted  for  on  the  supposition  that  it  is  a  body 
that  cannot  pa^s  through  animal  membranes ;  but  we  know  this  supx>o- 
sitioD  is  not  correct  because  the  fetus  is  rendered  insusceptible  by  in- 
oculation of  the  mother,  though  the  bacilli  do  not  gain  entrance  to  its 
circulation,  as  has  been  shown  by  Ghauveau, 

While  reflecting  upon  this  subject  it  occurred  to  the  writer  that  the 
phenomena  observed  with  the  ordinary  bacteria  of  putrefaction  might 
serve,  to  a  certain  extent,  to  solve  these  contradictory  opinions.  If,  for 
example,  we  take  the  bacteria  which  proliferate  with  the  greatest  rapid- 
ity in  the  blood  or  other  liquids  of  a  dead  animal  and  introduce  them 
by  inoculation  into  the  body  of  a  living  one  of  the  same  species,  we  find, 
in  the  vast  majority  of  cases,  that  these  are  unable  to  reproduce  them- 
selves. Evidently  this  is  not  because  the  living  animal  contains  any 
substance  that  the  dead  one  did  not,  or  because  it  is  wanting  in  any 
element  contained  in  the  latter,  for  if  dead  it  would  in  its  turn  become 
the  prey  of  tiiese  organisms  and  putrefy.  Will  the  insusceptible  fowl, 
then,  furnish  an  infusion  which  is  sterile  or  fertile,  as  tested  by  the 
growth  of  the  infectious  agent  of  this  disease!  The  following  experi- 
ments furnish  an  answer  to  this  question: 

Experiment  No,  57. — A  fowl,  which  had  resisted  repeated  inocnlations  with  the  most 
potent  vimSy  was  killed  and  an  infdsion  of  the  muscles  made  in  distiUed  water.  A 
nnmber  of  cnltivation  tubes  were  charged  with  this  infiision  and  stefilised.  One  of 
those  was  then  inoculated  with  a  fraction  of  a  drop  of  a  second  cnltivation  which 
appeared  to  contain  no  other  organism.  In  a  fow -hours,  much  sooner  than  usual,  I 
thought,  it  had  become  milky  from  multiplication  of  the  bacteria.  The  next  day  a 
second  tube  was  inoculated  from  the  first,  which  in  turn  soon  showed  the  develop- 
ment  of  the  bacteria.  Here  were  two  successive  cultivations  in  the  inftision  of  the 
insusceptible  fowl's  muscles;  the  proliferation  was  even  more  vigorous  than  usual. 
Was  it  the  organism  of  fowl  cholera  or  indeed  a  septic  bacterium  that  changed  the 
appearance  of  our  liquid  t  An  inoculation  experiment  can  alone  give  a  satisfactoiy 
decision. 

Experiment  No,  58. — February  17, 1881^  three  fowla  were  inoculated,  by  lancet  punct- 
ure, with  the  second  cultivation  in  the  infusion  from  the  insusceptible  bird. 

February  22.— One  is  sick,  somnolent,  with  greenish-yellow  urates. 

February  23. — One  dead. 

February  25. — ^Another  very  sick. 

February  27. — Second  one  dead. 

The  third  had  a  mild  attack  and  recovered. 

Since  this  experiment  I  have  invariably  made  my  cultivation  liquids 
from  the  muscles  of  those  birds  which  proved  Insusceptible  and  I  have 
never  failed  in  my  cultivations.  It  is  demonstrated,  therefore,  that  the 
bacteria  neither  abstract  a  principle  from  the  fowPs  body  which  is  nec- 
essary to  their  existence,  nor  do  they  add  one  which  is  unfavorable  to 
their  growth. 

Must  we  admit,  then,  that  this  subject  is  stiU  to  remain  a  com]>letc 
mystery,  inapproachable  by  our  methods  of  research,  a  stumbling-block 
to  the  science  of  the  present  time  t  I  think  not;  already  light  is  dawn- 
ing ui)on  some  of  the  points  that  together  make  up  this  great  problem, 
and  after  long  hesitation  I  offer  a  proAisional  theory  which  shall  be  the 
)asis  of  my  work  until  additional  facts  are  developed. 

Let  us  inquire,  first,  as  to  the  different  conditions  which  exist  between 
*:he  in8uscei)tible  fowl  and  the  infusion  made  from  its  muscles  with  dis- 
illed  water.  The  latter  e^idently  contains  all  the  soluble  Ingredients 
rf  the  former  not  coagulable  by  heat,  and  no  more.  If  the  fowl  lack*»d 
in  element  necessary  to  the  bacteria  this  must  also  be  lacking  in  the 
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infusion,  and  as  it  has  been  shown  that  these  bacteria  do  not  produce 
a  poison  that  interferes  with  their  development,  we  may  conclude  that 
the  fowl  did  not  contain  such  a  principle.  The  temperature  we  know 
to  be  fEbvorable  in  both  cases.  Why,  llien,  do  the  bacteria  multiply  iu 
the  infusion  and  not  in  the  body  f  Where  is  the  difference  of  condi- 
tion suf&cient  to  account  for  such  a  factf 

Many  would  refer  this  to  the  vital  influence  of  the  living  tissues  and 
consider  the  question  answered,  but  this  term  only  serves  as  a  cloak  for 
our  ignorance^  it  reveals  nothing  of  the  nature  of  that  iofluence,  and 
this  it  is  of  the  highest  importauce  we  should  understand.  We  may 
forget  for  the  moment  that  we  are  studying  fowl  cholera.  The  principle 
we  are  endeavoring  to  establish  is  of  general  application  and  will  un- 
doubtedly hold  good  with  all  non-recurring  contagious  diseases. 

The  anatomist  knows  that  the  animal  body  consists  of  solid  and  liquid 
constituents — of  dead  as  well  as  living  matter.  Thejiving  matter  exists 
&ther  in  cells  fixed  in  the  solid  parts  of  the  body  or  free  and  wander- 
ing about  apparently  at  pleasure.  But  between  the  fixed  cells  and  out- 
side of  the  blood-vessels  there  are  relatively  vast  reservoirs  and  chan- 
nels  filled  with  a  nutritive  liquid  which  is  undoubtedly  favorable  to  the 
sustenance  of  disease  germs.  In  this  fluid,  as  in  the  blood,  are  to  be 
found  masses  of  living  matter  {leucoq/tesy  wandering  cells),  it  id  true, 
but  they  are  relatively  £ar  apart.  Bacteria  might  exist  in  immense 
numbers  and  be  as  little  incommoded  by  the  presence  of  these  cells  as 
are  the  trout  by  the  rocks  in  our  mountain  rivers;  and  it  is  plain  l^t 
what  influence  is  exerted  favorable  or  unfavorable  to  the  parasites  must 
be  by  something  taken  from  or  added  to  the  nutritive  liquid.  Lymph 
and  blood  plasma  evidently  contain  the  soluble  constituents  of  the  body, 
and  if  the  infusion  of  the  muscles  is  favorable  for  the  growth  of  bacteria, 
these  should  be  even  more  so.  In  the  case  of  insusceptible  fowls,  how- 
ever, these  liquids  of  the  living  body  are  either  less  favorable  or  entirely 
unfavorable,  wMle  the  infhsion  remains  as  favorable  as  before.  Why  1 
I  see  but  one  condition  in  which  there  is  an  essential  difference  between 
the  cultivation  liquids  and  the  fluids  of  the  living,  insusceptible  fowl,  and 
that  is  the  supply  of  oxygen. 

Is  there  any  reason  for  believing  that  the  insusceptible  fowl  contains 
less  free  oxygen  than  the  susceptible  one  ?  I  know  of  none.  It  is  prob- 
able that  the  susceptible  bird  even  has  too  littie  free  oxygen  in  its 
liquids  when  in  perfect  health  for  the  requirements  of  these  bacteria. 
How  otherwise  can  we  explain  the  fact  that  two  or  three  hundred  of 
these  microphytes  may  be  introduced  within  the  tissues  in  such  birds 
and  still  not  be  able  to  multiply  suMcientiy  to  produce  the  disease?  In 
these  susceptible  birds  the  conditions  for  the  nourishment  of  the  bacteria 
we  faiow  to  be  most  favorable.  But  why  should  increasing  the  number 
of  bacteria  increase  the  supply  of  oxygen  f  It  does  not,  but  it  prevents 
the  living  annual  matter  from  using  it,  either  partially  or  completely. 
The  bacteria  of  fowl  cholera,  in  common  with  many  other  varieties,  pro- 
duce, during  their  proliferation,  a  narcotic  substance  which  checks  the 
activity  of,  or  entirely  destroys,  the  animal  bioplasm.  Pasteur  has 
proved  this  by  iiyecting  an  extract  made  with  cultivation  liquids  from 
which  the  bacteria  were  removed  by  liltratiou,  a  fact  which  I  have 
abundantly  confirmed,  as  will  be  seen  further  on. 

When  we  use  a  considerable  amount  of  virus  iu  our  inoculations  we 
not  only  introduce  a  relatively  large  amount  of  the  poisonous  liquid 
which  narcotizes  the  adjacent  cells,  prevents  their  using  the  free  oxygen 
9od  allows  this  to  accumulate  until  the  bacteria  obtain  a  foothold,  but 
what  is  of  even  more  significance  we  introduce  a  vastiy  increased  num- 
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ber  of  bacteria  to  take  advantage  of  this  condition  and  overwhelm  tiie 
Ifving  tissues  with  their  poisonous  products^  of  which  they  are  contiu- 
ualiy  manufacturing  larger  and  larger  sux>phe8,  until  the  whole  system 
is  brought  under  its  influence. 

Why,  then,  does  not  this  process  go  on  the  same  in  birds  which  have 
been  vaccinated,  or  in  those  .which  have  recovered  flrom  a  first  attack t 
We  still  have  no  explanation  of  the  resistance  to  the  inoculations  with 
large  quantities  of  virus.  When  we  study  the  eflFects  of  narcotics,  how- 
ever, we  learn  that  by  placing  the  body  under  the  influence  of  them  for 
a  considerable  time  a  marked  toleration  of  their  effects  is  acquired;  thus 
the  confirmed  morphia  taker  sometimes  requires  one  hundred  or,  as  I 
have  been  reliably  informed,  even  two  hundred  times  the  dose  to  pro- 
duce a  given  etiect  that  is  necessary  with  those  not  accustom^  to  its 
use.  So  when  a  bird  recovers  from  cholera  the  cells  of  its  body  have 
become  accustomed  to  the  effect  of  the  narcotic  in  the  strength  which 
it  exists  in  the  liquids  of  the  body;  they  gradually  resume  their  former 
activity;  the  supply  of  available  ox^^gen  is  reduced,  until  finally  the 
bacteria  are  no  longer  able  to  multiply.  When  we  inoculate  witti  at- 
tenuated vims  the  effect  is  similar,  only  the  multiplication  of  bacteria 
is  generally  local.  The  naix5otic  is  produced  at  the  point  of  inoctdation, 
is  absorl>ed  and  earned  by  the  circulating  liquids  to  every  piicrt  of  the 
body.  The  leucocytes,  too,  undoubtedly  crowd  to  the  iwint  inoculated 
as  they  do  to  evwy  other  local  irritation;  here  they  come  in  contact 
with  the  poison  in  its  full  strength,  and  afterwaMs,  when  they  have 
migrated  elsewhere — when  they  have  become  fixed  andare  ajmrt  of  the 
tissues — this  exposure,  this  adaptation  to  the  influence  of  the  narcotic 
is  probably  an  important  feature  in  the  inBusceptibility. 

For  this  reason  a  first  vaccination  is  not  always  successfdl  in  produc- 
ing complete  immunity;  more  time  must  be  allowed  during  which  the 
I)oison  is  poured  into  the  system,  and  during  which  the  leucocytes  are 
visiting  the  local  lesion.  Even  after  the  organism  as  a  whole  is  insus- 
ceptible to  the  influence  of  the  bacteria  and  their  products  an  inocula- 
tion may  be  followed,  according  to  Pasteur,  by  one  or  more  small  local 
abscesses,  in  wliich  the  microphytes  are  found  in  abundance^  in  this 
case  there  were  still  some  groups  of  cells  unable  to  resist  the  poison,  and 
the  growth  of  the  parasite  was  a  local  and  not  a  general  one. 

The  main  i)oints  in  this  theory  are,  then,  as  follows:  1.  The  patho- 
genic bacteria  are  able  to  live  in  a  more  limited  supply  of  oxygen  than 
Sie  ordinary  septic  ones.  (In  this  theory  we  have  left  out  of  considera- 
tion the  anerobic  bacteria,  which  have  been  little  studied  and  which 
live  without  any  free  oxygen.  The  diseases  produce<l  by  these  might 
not  gi*ant  an  ininiunity  iiom  subsequent  attacks,  and  probably  at  best 
only  a  partial  iuiumnity.  Tlie  malarial  fevers,  glanders,  and  tubercu- 
losis may  belong  to  this  class.)  2.  Tluj  animal  bioi)lasm  flourishes  with 
a  sup])ly  of  oxygen  still  too  limited  for  even  the  pathogenic  bacteria. 
3.  It  is  only  by  a  jyoisonous  i>rinciple  formeil  bj^  the  bacteria  which  nar- 
cotizes tilt*  bioj)hus!n  at  the  ]>oint  of  inoculation  and  allows  an  accnmu- 
lation  of  oxy^^cn  that  the  disease  germs  ai-e  enabled  to  multiply.  4.  In 
time  the  animal  bioplasm  becomes  accustomed  to  this,  as  to  other  nar- 
cotics, and  is  thoncetbrth  insus<*eptible  to  it«  action. 

It  is  now  a  niatter  of  great  inten^st  to  ask  how  far  this  theory  is  up- 
lold  by  experiments  with  other  bacterial  diseases.  Unfortunately  there 
aro  but  tJiree  diseases  satisfactorily  deinonstrated  as  due  to  bacteria — 
.^harbon,  s<  ]>tieiT-mia,  swid  fowl  cholera — and  these  are  yet  but  imper- 
fectly studied.  Zuelzer  and  Kiemschneider  found  that  cultivated  bac- 
^Aria  might  be  introduced  under  the  skin  and  into  the  vessels  of  differ- 
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cut  animals  \?ithont  prodncing  septic  accidents,  but  that  these  occurred 
"When  2  to  5  centigrams  of  neutral  sulphate  of  atropia  was  added  to  the 
matters  injected — a  proof  that  a  narcotic  was  sufficient  to  enable  other- 
wise harmless  bacteria  to  multiply  in  the  tissues. 

It  is  well  known  that  putrefying  animal  substances,  as  pus,  blood, 
and  water,  in  which  flesh  has  been  macerated,  acquire  at  times  t4ie  most 
Tirulent  properties,  and  a  small  quantity  is  even  sufficient  to  destroy  a 
horse.  Ghauveau  has  shown  that  when  filtered  the  filtrates,  though 
eminently  poisonous,  did  not  produce  local  effects,  but  that  this  filtrate 
injected  with  the  bacteria  enabled  these  to  produce  effects  incomparably 
greater  than  wlien  the  organisn)8  were  mixed  with  water  alone.  Hiller 
has  also  demonstrated  that  such  bacteria  filtered  from  the  poisonous 
liquids  and  thorouglily  washed  with  water,  so  as  to  free  them  entirely 
from  the  poison  adhering  to  them,  might  be  injected  into  dogs,  rabbits, 
or  jfrogs.  without  producing  any  effects.  It  seems  to  be  true,  then,  that 
the  atoiosphenc  bacteria  require  the  introduction  of  the  naicotic  princi- 
ple with  them  in  order  to  pix)dttce  any  efi'ect. 

The  pathogenic  bacteria,  as  I  %ave  already  shown,  are  able  to  multi- 
ply with  a  much  more  limited  supply  of  oxygen  than  the  septic  forms; 
this  is  shown  by  their  growing  beneath  instea^l  of  at  the  surface  of  cul- 
tivations. Perhaps  the  most  important  effect  produced  upon  the  Bacil- 
lus subtilis  by  Budhner's  method  of  cultivation  was  to  enable  it  to  mul- 
tiply with  a  more  restricted  supply  of  oxygen.  Again,  we  know  that  it 
is  those  septic  bacteria  which  have  multiplied  in  the  abdominal  liquids 
in  peritonitis  and  under  the  skin  of  horses,  where  long  setons  have  been 
intxtMinced,  where  the  free  access  oxygen  is  prevented,  that  are  most 
dangerous.  Finally,  Professor  Law  Jias  shown  that  the  swine-plague 
vims  is  much  more  active  when  grown  with  a  limited  supply  of  air. 

As  to  the  accumulation  of  oxygen  in  the  living  body  when  the  bioplasm 
is  narcotized,  we  know  but  little,  but  Chauveau  found  that  when  ktrge 
quantities  of  charbon  virus  was  injected  into  the  vessels  of  insusceptible 
animals  the  hacilli  might  multiply  in  local  situations,  as  in  the  pia  mater, 
and  even  .from  spores.  Now,  as  a  considerable  supply  of  oxygen  is  nec- 
essary for  the  formation  of  spores  with  this  organism,  we  have  here  an 
indicatiou  that  this  supposition  is  correct. 

As  to  the  impossibility  of  pathogeuic  bacteria  multiplying  even  in 
the  blood  of  insusceptible  animals  we  have  the  testimony  of  Chauveau, 
who  found  that  the  Bacillus  anthracis  injected  into  this  liquid  was  ar- 
rested in  the  lungs  and  spleen;  that  it  was  unable  to  reproduce  itself 
and  perished  in  a  \evy  short  time. 

That  the  insusceptibility  results  from  the  effects  of  the  soluble  nar- 
cotic and  not  from  the  bacteria  of  themselves  seems  indicated  by  this 
quality  being  conferred  upon  the  unborn  lambs  in  Chauveau's  experi- 
ments already  alluded  to,  when  it  is  admitted  that  the  B,  anthracis  does 
not  gain  entrance  to  the  fetal  circulation. 

THE  NARCOTIC  OF  FOWLCHOLEEA  VIRUS. 

To  test  the  views  which  are  outlineil  above  it  is  necessary  to  procure 
and  study  the  effects  of  ihe  narcotic  principle  contained  in  the  virus. 
Up  to  this  time,  I  believe,  this  study  has  only  been  accomplished  by  one 
Biai>— the  accomplished  Pasteur.  His  method  was  to  filter  a  cultiva- 
tion liquid  through  plaster  in  order  to  free  it  from  the  bacteria,  then  to 
evaporate  it  to  dryness  at  a  low  temperature  and  in  racxu).  The  extract 
thus  obtained  was  dissolved  in  distilled  water,  and  a  quantity,  ropre- 
aenting  four  ounces  (120  cubic  centimeters),  of  the  cultivsction  liquid  was 
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ii\j6cted  sabcntaneoasly  ia  a  fowL  This  produced  after  about  ten  min- 
utes the  deep  sleep  witti  the  rounded  outline  of  body  seen  in  the  severe 
attacks  of  cholera,  but  after  about  four  hoars  these  symptoms  disap- 
peared and  the  bim  was  as  well  as  before. 

Unfortunately  all  iuyestigators  are  not  as  happily  situated  as  M.  Pas- 
teur in  regard  to  laboratories  .and  apparatus,  llie  writer,  for  instancy 
was  obliged  to  evaporate  his  cultivation  liquids  over  a  water-bath  and 
risk  the  destruction  of  a  pait  of  the  constituents  that  might  be  volatile 
at  the  temperature  of  boiling  water.  However,  one  must  make  the  best 
of  his  circumstances,  and  accordingly  I  adopted  this  method  with  at 
least  partial  success,  as  may  be  seen  from  the  following  esperiments: 

Experiment  No.  69. — ^November  8  six  ounces  of  yiros,  cnltiyated  in  infusion  of  oUoken 
muscle,  was  filtered  through  paper  and  evaporated  over  a  water-bath.  A  brownish 
extract  resulted,  which  was  dissolved  in  one  drachm  of  distilled  water  and  adminis- 
tered, by  hypodermio  iujection,  to  a  healthv  chicken  weighing  about  a  pound.  Al- 
most immediately  there  were  symptoms  of  drowsiness,  wmch  became  very  plain  after 
a  quarter  of  an  hour.  The  appearance  was  exactly  that  seen  in  acute  attaoka  of 
cholera — the  bird  would  assume  the  sitting  nosture,  close  its  eyes,  and  drop  into  a 
sound  sleep;  or,  if  standing,  the  ruffled  feaui#»  and  drooping  wings  so  characteristic 
oflthe  disease  were  seen. 

What  was  very  remarkable  the  excrements,  which  were  noticed  at  the  time  of  the 
injection,  and  were  then  mostly  bowel  excreta,  of  normal  appearance,  within  two 
hours  were  composed  entirely  of  urates,  very  liquid,  and  with  a  plain,  vellow  colora- 
tion, exactly  resembling  the  excretions  in  genuine  cases  of  cholera.  Eighteen  hours 
aft^  the  injjeotion  the  bird  was  still  somewnat  duU  and  the  urates  yeUowish,  bat  no 
longer  liquid. 

"niis  hypodermic  injection  was  followed  by  complete  necrosis  of  the  tissues  along 
the  track  followed  by  the  needle,  and  at  the  point  where  the  liquid  was  depoaite£ 
A  hard,  dry  sequestrumy  one  and  one-half  inches  long,  irregularly  triangular  on  cross- 
section,  and  of  a  dark,  red  color,  was  formed  and  was  plainly  visible  through  three 
openings  in  the  epidermis  covering  it.»  This  sequeatirfim  was  removed  December  8, 
and  in  a  few  days  the  part  was  completelv  healed.  The  appearance  of  thia  lerion 
and  of  the  aeque^trum  may  be  seen  in  Plate  A,  Fi^.  12,  13^  and  14. 

Experiment  l^o,  60. — Xovem^r  9. — ^To  test  the  effect  of  still  larger  doses  of  this  toxic 
element  fifteen  ounces  of  cultivation  liquid  was  evaporated  over  a  water-bath  with- 
out preliminary  filtering,  and  when  only  a  drachm  remained  this  was  ii^ected  hypo- 
dermically  into  a  somewhat  larger  and  much  more  vigorous  bird  than  that  naea  in 
the  preceding  experiment.  There  was  evident  dullness  within  a  few  minutes;  the 
heaa  and  neck  were  depressed  and  the  feathers  erected,  giving  the  rounded  outline 
to  the  bird  so  generally  assumed  by  fowls  with  cholera.  The  excrement  at  the  time 
of  inoculation  was  normal,  but  in  fifteen  minutes  it  was  l>eing  voided  very  frequently 
in  small  quantities,  and  consisted  entirely  of  liquid  kidney  excretion.  This  IumI  the 
so-called  rice-water  appearance  of  some  writers,  being  composed  of  a  transparent 
muoos-like  liquid,  somewhat  spumuous,  and  holding  in  suspension  the  white  urates. 

Fourteen  hours  after  the  injection  the  bird  was  stfll  dull,  staggered  in  walking,  the 
urates  were  tinted  with  yellow,  but  were  of  normal  consistency  and  amount.  For 
forty-eight  hours  after  tne  administration  of  the  poison,  in  both  experiments,  the 
birds  had  the  rounded  outlii^e  and  dull  appearance  seen  in  cholera.  These  symptoms 
gradually  disappeared,  and  the  active,  healthy  aspect  returned  exactly  as  betbre  inoc- 
ulation. 

In  the  case  of  the  bird  receiving  the  larger  dose  of  the  extract  no  eeqwetrum  re- 
sulted, but  comparatively  large  areas  of  the  skin  near  the  point  of  the  iDJeotion  be- 
came afifected  with  a  dry  gangrene,  which  finally  gave  place  to  persistent  oioatrioes. 
In  both  coses  an  affection  of  tne  skin  was  produced  over  a  considerable  area  surround- 
ing  the  points  of  injection,  which  consisted  of  small,  irregular  patches,  i  to  ^  inch  oi 
more  across,  where  the  skin  assumed  a  whitish  color  and  was  much  thickened. 

Experiment  No,  61. — ^A  new  lot  of  the  extract  was  prepared  December  7  to  still  ftir- 
ther  test  its  properties.  Sixty-four  ounces  of  cultivated  virus  was  evaporated  to  one 
lunce  of  extract,  forming  a  simpy,  brownish-looking  liquid.  wiUi  a  peculiar  but  not 
lisagreeablo  odor.  Each  of  the  birdn  used  in  the  two  preceoing  experiments  received 
%  miDcntaneoufl  injection  of  half  a  drachm  of  this  UquicL  wnich  represented  four 
ounces  of  the  active  virus.  This  was  followed,  as  in  case  ot  the  larger  doses,  by  dull- 
less,  erection  of  the  feathers,  and  somnolence ;  the  Ixist  symptom  being  more  notice- 
able than  before,  probably  owing  to  the  more  rapid  absorption  of  the  poison.  These 
-effects  did  not  continue  for  the  same  time,  however,  having  disappeared  in  five  or  six 
"•ours. 
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In  these  cases  there  was  also  great  initatioii  at  the  point  of  inocnla- 
tion.  The  injection  was  made  under  the  skin  of  the  thigh,  and  in  two 
or  three  hours  both  birds  were  very  lune;  there  waci^a  puffy  swelling 
covering  the  whole  external  surfiace  of  the  thigh,  the  skm  being  white 
and  bloodless.  The  following  day  the  swelling  had  nearly  disappeared, 
but  the  part  was  of  a  dark  blue^  almost  black  color,  which  persisted  for 
several  days  befbre  it  entirely  disapi)eared. 

Other  ii^ections  of  half  this  quantity  of  the  poison,  diluted  with  an 
equal  volume  of  water,  caused  considerable  local  irritation,  which  en- 
tirely disappeared  in  the  course  of  a  day  or  two,  without  the  serious 
complications  which  followed  the  larger  doses«  The  extract  represepit- 
ing  two  ounces  of  virus  still  produced  sleepiujess,  but  that  representing 
only  one  ounce  had  a  scarcely  noticeable  effect. 

We  have  here  complete  evidence  that  the  bacteria  of  fowl  cholera 
produce  during  their  milltiplication  in  a  harmless  liquid  a  most  active 
poison  that  has  a  narcotic  action  upon  the  systeni  of  the  fowl,  and 
which  locally  is  an  active  irritant,  arresting  the  fanctions  of  the  animal 
ccUa  with  which  it  comes  in  cont^t,  or  when  suf&ciently  concentrated 
even  destroying  such  cells. 

INFLTJENOB  OF  THE  NARCOTIC  ON  !CHE  ACTIVITY  OF  THE  VIRUS. 

The  question  which  now  presented  itself  for  solution  was,  what  is 
the  effect  of  this  narcotic  ui>on  the  activity  of  the  virus  f  when  we 
dilute  a  drop  of  standard  virus  with  ten  thousand  times  its  volume  of 
water,  and  use  but  a  drop  of  the  dilution  for  inoculation,  we  have  not 
only  i^uced  the  number  of  bacteria  ten  thousand  fold  but  we  have  at 
the  same  time  reduced  the  amouni;  of  the  narcotic  introduced  to  a  like 
degree.  Now,  is  the  mitigation  of  the  effects  of  the  virus  due  to  the 
small  number  of  bacteria  introduced  or  to  the  infinitesimal  quantity  of 
the  poison  which  remains  in  a  drop  of  such  a  dilution  f  Two  or  three 
years  ago  we  should  have  been  obliged  to  leave  such  an  important 
question  without  solution,  because  our  methods  of  experimenting  at 
that  time  were  not  sufficiently  perfected  to  grapple  with  it;  but  to-day, 
thanks  to  the  improvements  recently  made,  we  are  able  to  make  pure 
cultivations  of  virus  to  any  desired  amount  and  to  obtain  an  uncon- 
taminated  extract  witii  which  to  make  experiments. 

Experiment  Xo,  62. — Two  fowls  were  inocnlated  by  lancet  puncture  November  28 
with  standard  virus,  diluted  with  10,000  times  its  bulk,  of  a  cultivation  liquid  steri- 
lized- by  heatinff  to  140^F.  for  fifteen  minutes. 

Ihoemher  3.— Both  have  local  redness. 

December  10. — One  is  sick. 

Deeember  19. — Sick  one  better. 

DeoewUter  21. — Both  are  well. 

Experiment  Xo,  63. — Three  fowls  of  the  samo  lot  were  inoculated  by  lancet  puncture 
November  28  with  standard  virus,  diluted  with  10,000  times  its  volume,  of  a  cultiva« 
tion  liquid  concentrated  over  a  water-bath  to  one  twenty-fourth  of  its  original  bulk. 

December  3. — ^Two  have  marked  local  redness. 

December  4. — ^AlLhave  the  local  lesion.    One  is  plainly  sick  and  is  isolated. 

December  5. — One  of  the  remaining  two  is  sick. 

December  8. — The  lirst  to  sicken  is  dead ;  the  other  is  improving. 

December  19. — The  two  remaining  fowls  are  well. 

We  may  compare  tliese  experiments  with  IHo.  41^  which  was  made 
with  five  birds  of  the  same  lot,  the  virus  used  being  the  same  but  di- 
luted with  salt  solution.  The  difference  in  the  results  is  not  so  great 
as  might  be  expected.  Two  out  of  three  sickened  and  one  died 
whore  the  virus  was  diluted  with  the  concentx-ated  cultivation  liquid; 
<me  of  two  sickened  and  recovered  where  the  ordinary  sterilized  cnlti- 
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vation  liquid  weLS  need  for  dilution,  but  even  where  the  dilution  was 
made  with  the  innocent  salt  solution  two  out  of  five  died.  The  only 
noticeable  differonce  in  the  effects  produced  was  in  the  time  required 
for  the  symptomt^  to  develop  themselves.  Where  the  concentrated 
liquid  was  used  for  dilution  one  fowl  sickened  in  six  and  the  second 
fh  seven  days  from  inoculation,  while,  where  the  milder  cultivation 
liquid  was  used,  the  affected  bird  did  not  sicken  till  the  twelfth  day, 
and  when  the  salt  solution  was  used  ode  sickened  the  twelfth  and  the 
second  the  fourteenth  day. 

These  results,  while  ttiey  do  not  favor  the  views  of  those  who  main- 
tain that  the  effects  of  virus  is  due  rather  to  the  chemical  substaooes 
secreted  by  the  bacteria  than  to  these  organisms  themselves,  are  still 
exactly  what  we  should  expect  from  a  carefhl  study  of  the  other  exper- 
iments recorded  in  this  report.  When  we  inject  the  extract  of  virus  into 
the  tissues  it  is  true  it  may  produce  most  marked  results;  bat  unless  it 
is  in  excessive  amount  or  gireatly  concentrated  the  poison  Is  entmly 
absorbed  within  a  few  hours  and  the  effects  disappear.  Kow,  when  the 
single  drop  of  extract  which  adhered  to  the  lancet  is  introduced  with 
the  few  bacteria  that  are  contained  in  it,  the  bacteria  undoubtedly  are 
given  a  great  advantage  during  the  time  Which  elapses  before  this  poison 
is  entirely  absorbed.  J  udging  from  the  multiplication  of  tiiet6  micro- 
phytes in  a  cultivation  liquid,  they  will,  under  favorable  conditions, 
double  their  number  in  about  one  and  one-half  hours ;  and  as,  accord- 
ing to  the  period  of  incubation,  it  requires  abeut  eight  times  as  long  to 
double  their  number  in  the  body  of  the  bird,  we  have  some  data<^hoogh 
very  insuihcient,  it  is  true — ^for  calculating  what  occurs  in  such  efi>eri- 
ments. 

If  we  assume  the  effecti;  of  the  poison  persist  for  three  hours,  and 
owing  to  the  small  quantity  inti^oduced  it  would  not  be  longer  than  this, 
the  multiplication  of  the  bacteria  inserted  with  the  poison  must  be  about 
as  rapid  as  in  the  cultivations  to  obtain  the  advantage  of  existing  in 
three  times  the  numbers  of  the  others  at  the  time  when  the  poison  has 
all  been  absorbed.  In  otlier  wonls,  it  is  plain  that  introducing  this  con- 
centrated poison  with  the  dilution  of  1  to  10,000  could  not  have  a  greater 
effect  than  trebling  the  strength  of  the  virus  at  the  start;  that  is,  mak- 
ing it  equal  to  a  dilution  of  1  to  3,000  in  salt  solution,  which  we  know  a 
considerable  i)roportion  of  birds  .are  perfectly  able  to  resist. 

The  coneentiation  of  the  chemical  products  introduced  with  the  bac- 
teria is,  therefore,  of  much  less  consequence  than  the  number  of  the 
parasites,  for  the  latter  are  producing  this  poison  continually,  while 
that  which  gains  entrance  witli  them  is  soon  absorbed.  If  a  large  num- 
ber of  bacteria  are  placed  in  the  tissues  their  proklucts  at  once  over- 
whelm the  animal  ceUs  neaivst  to  them,  allowing  their  multiplication  to 
continue  with  considerable  rajiidity,  and  before  the  system  has  time  to 
become  inured  to  these  produi'ts  they  have  advanced  step  by  step  till 
the  whole  body  is  invadwl,  and  the  narcotic  is  produced  in  such  vast 
quantities  that  a  recovery  becomes  next  to  impossible.  On  the  other 
hand,  when  but  a  few  bacteria  find  their  way  into  the  tissues,  the  poison 
produced  at  first  is  only  siiflicient  to  lower  the  vitality  without  entirely 
arresting  the  functions  of  the  cells;  the  bacteria  in^roa^e  in  number  but 
slowly,  and  the  poison  being  continually  absorbed  the  cells  of  the  whole 
body  become  giadually  inured  to  it;  the  quantify  produced  increases 
30  slowly  that  the  advantage  is  with  the  animal  cells,  and  before  the 
jacteria  have  advanced  beyond  the  locality  where  planted  the  bird  has 
'acquired  an  immunity,  and  tlie  parasite  is  destiioyed  for  want  of  Uttt 
'▼ygen. 
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THE  AMOUNT  OF  THE  OHEMIOAIi  PBODUOTS  EEQUIBSD  TO  PE0DX70B 

mSUBOEPTIBILITT. 

Toossaint,  at  first,  and  others  since,  have  concladed  that  a  small 
amonnt  of  the  chemical  products  formed  daring  the  multiplication  of  pa- 
thogenic bacteria,  if  introduced  into  the  system  of  a  susceptible  animal, 
would  grant  immunity  from  that  particular  disease  in  the  future.  The 
amount  supposed  to  be  required  was  only  One  or  two  drachms  of  a  cul- 
tivation liquid,  or  of  the  virulent  liquids  of  the  sick  or  dead  body,  and 
this  was  to  be  previously  devitalized  by  heating  to  a  suffi>3ient  degree  to 
destroy  the  virulent  germs,  or  by  mixing  with  disinfectants  that  would 
insure  the  same  result. 

In  my  last  report  I  detailed  eight  experiments  in  which  thirty-four 
fowls  were  used,  and  from  which  I  concluded  that  the  devitalized  virus, 
to  the  amount  of  two  and  one-half  cubic  centimeters  (half  a  drachm), 
might  be  injected  hypoderniically  into  birds  weighing  not  over  two 
pounds  without  producing  any  immunity  from  the  effects  of  subsequent 
inoculations.  This  amount  is  relatively  very  much  larger  than  that 
recommended  by  the  other  observers  releixed  to  for  producing  immunity 
in  animals  weighing  from  filty  to  two  hulMired  pounds.  Toussaint's 
later  experiments,  as  well  as  those  of  Pasteur,  made  to  test  the  question, 
have  demonstrated  tliat  the  immunity  in  such  cases  was  due  to  a  miia 
attack  of  the  disease  which  resulted  as  a  consequence  of  some  of  the 
bacteria  escapiug  destruction  by  the  heating  process,  and  that  it  was  in 
no  sense  the  effect  of  the  small  quantity  of  chemical  products  injected. 

There  is  good  reason  to  believe,  however,  though  we  have  no  direct 
exx>erimental  evidence  of  the  fact,  that  the  immunity  from  contagious 
diseases  is  really  due  to  the  effects  of  these  chemical  products,  but  evi- 
dently in  much  larger  doses  than  has  been  supposed,  and  sustained  for 
a  considerable  time.  When  a  fowl  has  an  attack  of  cholera  it  is  gen- 
erally one  or  two  weeks  before  tlie  signs  of  recovery  are  at  all  plain. 
Now^  if  we  consider  that  the  virulent  liquids  in  the  binPs  body  repre- 
sent one-half  its  weight,  it  is  plain  that  it  is  continually  Under  the  influ- 
ence of  an  amount  of  the  chemical  i>roducts  contained  in  one  to  two 
pints  of  cultivation  or  other  virulent  liquids.  But  since  the  effects  of 
the  poison  contained  in  one  pint  of  cultivation  liquid  are  only  sufficient 
to  keep  up  its  peculiar  manifestations  for  about  twelve  hours,  when  this 
has  been  injected  into  the  tissues  of  a  healthy  bird,  we  may  conclude 
that  during  the  course  of  the  disease  the  bird  must  be  subjected  every 
twenty-four  hours  to  at  least  the  amount  of  poison  contained  in  a  quart 
of  virulent  cultivation  liquid.  In  ten  days  this  would  reach  the  equiva- 
lent of  two  and  one-half  gallons  of  virulent  liquid. 

In  the  case  of  vaccinations  with  diluted  virus,  since  the  multiplication 
of  the  bactcriii  is  confined  to  the  locahty  where  introduced,  the  amount 
of  chemical  products  develo])ed  must  be  very  much  less.  The  repro- 
duction probably  occurs  in  the  lymph  spaces,  but,  as  the  liquid  is  being 
oontinuaUy  removed  and  fresh  supplied  in  its  place,  there  is  no  data  for 
estimating  the  quantity  acted  ui)on  in  the  course  of  a  day.  To  produce 
complete  immunity  this  multiplication  goes  on  for  from  two  to  three 
weeks,  or  even  longer,  and  tbcrefoi^  the  quantity  of  chemical  products 
poured  into  the  circulation  during  the  whole  time  must  be  very  con- 
siderable. In  some  cases,  however,  when  the  bacteria  have  reached 
the  genei*al  ciixjulation  within  about  a  week  atier  the  local  lesion  became 
apparent,  the  disease  assumed  a  mikl  form  fi'om  the  beginning  and  lasted 
bat  a  few  days,  so  that  a  considerable  degree  of  immunity  must  have 
been  pi-oduced  in  this- time.    I  have  made  but  one  expefiment  on  this 
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point  which,  8o  far  as  it  goes,  supports  the  view  that  a  large  amount  of 
the  chemical  products  must  be  required  to  produce  any  immunily : 

Experiment  No,  64. — The  two  birds  on  which  experiments  were  made  to  test  the 
effects  of  the  extract  of  cnitivation  liquids,  prepared  Dy  evaporfttlon  orer  a  water-bath, 
received  quantities  of  this  hypodermioally  as  foUows : 


Date. 

QnaBtitrofeiil- 
tiration  linnid 
represraiteaby 
theezUaot 

KaL 

Na2. 

^nvAtnliAr  8           ....   ..... 

• 

OimoM. 
6 

4* 

6 
2 

1 
2 

OttfMM. 

^oveml)Ar  0     ..._....._... 

15 

TiAAATnVkAr  7 

4 

December  8.  .............•...........'.............••.••>..■....>«.••••••>«••...«....•. 

e 

December  9... ...................................................... .................. 

2 

December  13  .......................................................................... 

1 

December  15. ......  ......* 

2 

Total 

21 

80 

The  quantity  of  vims  represented  by  the  extract  admiiilstered  to  these  birds  was, 
therefore^  very  considerable,  and  many  times  as  pnoh  as  has  been  nsed  for  the  same 
purpose  oy  investigators.  Did  this  produce  any  immunity  t  If  inoculated  With 
strong  vims  and  the  disease  was  contracted,  the  <][uestion  Avonld  not  be  answcgned;  we 
could  only  conclude  that  complete  insusceptibility  had  not  been  aoquired.  As  all 
the  other  birds  of  this  lot  had  developed  marked  local  lesions  when  inoculated  with 
vims  dUutedfibm  1  to2,500to  1  to  10,000,  it  was  decided  to  inoculate  thtee  with  a  dUu- 
tion  of  1  to  2,500.  If,  now,  they  bad  acquired  comolete  inminnity^  no  local  lesion  would 
develop ;  while  if  the  immunity^  was  partial,  we  should  see  a  lesion  greater  or  less,  ac- 
cording to  circumstances.    The  inoculation  was  made  by  lancet  puncture  December  21. 

Deoemher  28. — Both  have  plain  local  lesion,  though  not  very  marked.  The  one  that 
received  the  greater  amount  of  the  extract  has  the  plainer  lesion,  while  the  other  has 
but  a  slight  swelling,  with,  little  enlargement  of  the  blood-vessels. 

December  29. — Local  lesion  very  plain  in  both ;  there  are  also  general  symptoms  of 
the  disease,  particularly  dullness,  loss  of  appetite,  and  yellow  nrates. 

December  30. — Both  very  sick. 

December  31.— One  dead. 

January  2. — The  second  one  dies. 

It  is  plain  that  the  extract  of  virus  as  made  and  nsed  in  this  case  did 
not  confer  the  least  immunity  from  the  disease.  It  would  be  premature 
to  conclude  from  this  experiment,  however,  that  the  chemical  products 
formed  by  the  bacteria  are  incapable  of  this  effect.  It  is  evident  that 
volatile  bodies  may  have  escaped  during  the>  concentration  at  so  high  a 
temperature,  or,  which  is  more  probable,  that  the  extract  should,  per- 
haps, be  administered  in  smaller  doses,  but  more  frequently  and  for  a 
greater  length  of  time. 

PART  lY— INVESTIGATIONS  OF  SOUTHERN  CATTLE  FEVER. 

Judging^  from  the  knowledge  of  this  disease  heretofore  acquired,  its 
investigation  requires  not  only  the  utmost  delicacy  in  the  metiiods  of  re- 
ieai*ch,  but  also  unusual  care  to  avoid  errors  in  the  conclusions  reached. 
■f  we  attempt  this  investigation  within  the  permanently-infected  dis- 
T-ict^  we  soon  learn  that  the  cattle  here  have  acquired  a  certain  insus- 
ceptibility to  the  affection  which  destroys  their  usefulness  as  experi- 
mental animals;  and  if,  to  obviate  this  diflticulty,  we  bring  animals  for 
«:perimental  puri)08es  from  beyond  this  district,  we  know  that  most  of 
he  animals  thus  introduced  contract  the  disease  in  a  few  days  or  weeks 
^itboat  inoculation.     If  inoculation  experiments  are  instituted  with 
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sach  cattle  the  condosioiis  from  them  most  be  most  ansatisfoctoryy  if 
not  absolutely  worthless ;  for  how  can  it  be  known  that  the  disease,  if 
contracted  at  all,  is  not  si>ontaneoaSy  or  due  to  germs  introduced  with 
the  air,  food^  or  drink  f 

Even  the  border  of  the  infected  district  is  not  free  from  these  oY^eG- 
tions.  The  roads  and  pastures  are  many  of  them  infected,  and  though 
a  larger  proportion  of  the  cattle  are  susceptible,  it  is  impossible  to  say 
which  have  been  exposed  to  the  contagion.  It  is  true  a  locality  may 
be  selected  outside  of  this  district,  but  near  the  border  the  people  are 
abready  alarmed  at  the  extension  of  tiie  malady  and  are  unwiUine  to 
have  it  brought  on  their  lands  for  any  reasonable  consideration;  and  at 
a  distance  it  is  found  impossible  to  transport  the  liqyaids  and  organs  of 
dead  animals,  in  the  hot  days  of  summer^  without  their  undergoing  de- 
composition—a change  which  is  destructive  to  most  kinds  of  virus. 

As  a  plan  of  operation  for  the  short  period  during  which  the  disease 
occurs,  it  was  determined  to  study  its  characteristics  in  the  early  part 
of  the  season  at  Atlanta,  by  introducing  cattle  from  outside  of  the  in- 
fected region;  and  it  was  hoi)ed  that  any  fongi  in  the  blood  or  organs 
might  be  discovered  either  by  direct  microscopical  observation  or  by  cul- 
tivation exx>eriments.  As  the  season  advan<^  the  studies  were  to  be 
continued  along  the  border  line  of  the  district,  with  a  view  of  testing 
such  conclusions  by  inoculation  as  were  reached  by  the  earlier  studies. 

While  at  Atlanta  I  learned  what  had  not  before  been  suspected,  that 
the  native  cattle  of  this  region  are  very  frequently  subject  to  attacks  of 
this  disease,  either  in  isolated  cases  or  in  very  considerable  numbers  at 
a  time.  It  seemea  to  me  that  such  attacks  were  mostly  confined  to  the 
lately  introduced  breeds,  as,  for  example,  the  Jerseys,  which  are  now  the 
&vorite  cattle  in  this  section ;  but  I  was  assured  by  the  cattle-raisers 
that  the  native  mongrels  were  also  quite  subject  to  it. 

And  here  I  desire  to  acknowledge  my  indebtedness  to  Commissioner 
Henderson,  of  the  State  Agricultural  Department,  who  kindly  placed 
the  laboratory  and  everything  connected  with  it  at  my  disposal ;  also  to 
Colonel  ]^ewman  and  Dr.  Pratt,  of  the  same  department,  for  much  in- 
formation and  assistance.  To  Judge  John  L.  Hppkins,  of  Atlanta,  I 
am  under  special  obligations  for  his  willingness  and  evident  desire  to  as- 
sist the  work  at  all  times  with  his  extensive  knowledge  and  valuable 
counsel. 

July  5  I  made  an  examination  of  a  Jersey  heifer  fourteen  months  old 
that  had  been  dead  but  three  or  four  hours.  She  had  been  purged  with 
salts  early  in  the  disease,  the  impressioM  here  being  at  the  time  that  in 
all  cases  where  the  bowels  were  thoroughly  evacuated  and  kept  in  lax- 
ative condition  the  animals  would  recover.  This  conclusion  is  due  to 
the  mildness  of  many  cases  of  the  disea;^  at  the  South,  and  has  little 
more  foundation  than  that  peach-leaf  tea,  calomel,  or  other  drugs  very 
generally  used  are  specifics.  Though  not  specifics,  I"  hasten  to  admit 
Uiat  purgatives  ar^  quite  generally  useful,  and  undoubtedly  at  times 
save  cases  which  without  them  would  prove  fatal. 

In  this  animal  the  digestive  organs  were  in  an  almost  normal  condi- 
tion; the  contents  of  the  manifolds  were  moist ;  the  mucous  membrane 
of  the  fonrth  stomach  but  slightly  reddened ;  the  duodenum  contained 
considerable  bile,  but  the  organ  was  not  changed  from  its  appearance  in 
h^th.  The  liver  was  enlarged  and  somewhat  softened;  the  gall-blad- 
der greatly  distended  with  thick  flocculent  bile ;  the  spleen  was  greatly 
enlarged,  nearly  black  in  color,  and  on  section  proved  to  be  greatly  dis- 
integrated and  of  a  semi-fluid  consistence.  The  kidneys  were  in  places 
nearly  black  and  evidently  enlarge<l;  the  bladder  but  partially  dis- 
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tended,  with  urine  of  normal  appearance^  though  during  the  ooarse  of 

sickness  the  urine  had  been  red.    . 

At  this  time  my  own  apparatus  was  unpacked,  and  with  the  kind  per* 
mission  of  Professor  Land  I  made  a  number  of  vacuum  tubes  in  his 
laboratory  for  this  occasion,  but  owing  either  to  too  rapid  work  or  to  be- 
ing unaccustomed  to  the  apparatus,  most  of  the  tubes  did  not  prove  to 
be  vacuums,  and  but  a  few  could  be  filled  satisfactorily.  Unfortunately 
these  few  were  either  cracked  or  broken  on  their  way  to  the  laboratory, 
six  miles  distant. 

The  next  day  the  contents  of  the  most  perfect  vacuum  tubes  were 
carefully  examined.  The  bile  contained  very  fine  spherical  granules, 
single  or  united  by  twos,  also  a  few  rod  bacteria.  !I3ie  blood  from  ttie 
portal  vein  contained  both  granules  and  rod  bacteria.  The  blood  from 
the  heart  contained  only  the  granules,  which  stained  very  impearfectly, 
if  at  all,  with  aniline  violet.  These  granules,  while  they  had  the  gen- 
eral form  of  micrococci,  were  without  ottier  than  the  Brownian  move- 
mejit,  and  it  wa^  imiK>ssible  to  say  if  they  were  living  organisms  or 
diibris  of  tissues  or  blood  globules. 

Parts  of  the  liver  and  splet^  were  placed  in  alcohol  for  a  week  and 
then  cut  into  sections  and  stained  with  aniline  violet  or  hsBmatoxylon 
iind  mounted  in  Canada  balsam.  These  were  then  carefully  examined 
with  both  the  water  immersion  and  homogeneous  immersicm  lenses 
(one-fifteenth  inch).  All  of  the  specimens  ^owed  granules  similar  to 
those  seen  in  the  blood,  some  being  in  small  clusters,  but  none  stained 
very  deeply  with  either  agent. 

Other  pieces  of  these  glands  were  hardened  byplading  for  two  weeks 
in  chromic  acid  and  alcohol,  after  which  very  thin  sections  could  be  cut 
without  difliculty ;  the  appearance  of  the  sections  was  not  changed  by 
the  process,  however,  the  granules  being  in  all  cases  present. 

The  20th  of  August  I  learned  that  a  Jerseycowhad  just  died  at  Kew- 
nan,  40  miles  from  Atlanta,  and  taking  the  first  train  1  was  able  to  make 
an  examination  and  fill  vacuum  tubes  with  the  liquids  of  the  body  within 
about  seventeen  hoiirs  aft^r  death.  At  this  time  there  was  no  offensive 
odor  or  other  evidence  of  decomposition.  Themucous  membrane  of  the 
stomach  and  intestines  was  much  congested ;  the  liver  somewhat  dis- 
colored, and  the  blood  imperfectly  coagulated.  The  bladder  was  greatly 
distended  with  urine  of  a  bright-red  color.  The  most  remarkable  change, 
however,  was  in  the  spleen.  This  organ  wasof  adeep-black color, greatly 
enlarged,  and  when  a  slight  cut  was  made  into  it  most  of  the  cont^ts 
escaped  in  the  form  of  a  thick,^lack  liquid.  Blood  from  the  heart  and 
urine  from  the  bladder,  taken  in  vacuum  tubes  with  suitable  precau- 
tions, were  found  to  contain  several  varieties  of  bacteria,  and  were  con- 
se<tuently  useless  as  a  guide  to  determine  the  i>articular  organism,  if 
any-,  which  is  present  in  this  disease.  Incipient  putrefaction  was  evi- 
dently in  i)rogitiss  at  the  time  of  the  autopsy. 

TUese  were  the  only  poHtmortem  examinations  that  I  had  an  oppor- 
tunity of  making  at  Atlanta.    My  main  reliance  for  fresh  material  to 


any  symptoms  whatever  of  the  disease.  The  other  was  kept  stabled 
and  ajso  remained  in  perfect  liealth.  Men  who  had  dealt  in  cattle  for 
fears  assured  ino  that,  as  a  rule,  those  bnm^ht  from  Tennessee  to  At- 
'nntii  in  sunmuT  would  sicken  in  two  or  three  weeks,  and  that  the  ex- 
i^eptioDH  were  rare  indeed.  It  is  possible,  that  the  exceptional  character 
if  til  A  season  had  something  to  do  with  the  healthfolness  of  these  oiktUSi 
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but  it  has  been  supposed  that  snoh  very  hot  and  dry  sunnpers  were 
tt)ose  in  which  the  disease  was. most  fatal. 

The  fact  that  cattle  may  thus  be  taken  to  i>arts  of  the  infected  district 
and  kept  two  months  during  the  hot  summer  weather,  as  was  the  case 
witii  these  cattle,  or  a  whole  year,  as  has  happened  in  other  instances, 
indicates  that  the  germs  of  this  malady  may  not  be  so  universally  present 
as  has  been  supposed.  K  this  should  prove  true  there  would  be  reason 
to  hope  that  a  proper  system  of  disinfection,  combined  with  plowing 
and  barning  pastui'es  that  are  infected,  might  prevent  it  among  new 
arrivals  or  eradicate  it  entirely. 

September  28  I  made  an  autopsy  of  a  cow  at  Hendersonville,  M".  0., 
that  had  been  affected  four  days  with  this  disease.  She  died  about  noon, 
and  was  examined  between  .three  and  five  o'clock  in  the  afternoon. 
The  most  no.tieeable  lesions  were  as  follows:  The  fat  colored  yellow; 
the  blood  imperfectly  coagulated;  the  liver  enlarged  and  gall-bladder 
much  distended;  the  spleen  enlarged  and  of  a  dark  color,  but  not  dis- 
organized ;  the  mucous  membrane  of  the  tburth  stomach,  near  the  pylorio 
extremity,  was  covered  with  eromons  and  njuch  congested;  the  duode- 
num was  also  congested;  the  heart,  particularly  about  the  apex,  was 
studded  with  petechia;  the  bladder  was  distended  with  a  fluid  having 
about  the  appearance  of  venous  blood;  the  kidneys  wei*e  engorged  and 
of  a  very  dark  hue.  The  manifolds^  which  many  sup{)ose  to  be  con- 
stantl«7  impacted  with  dry,  hard  food  m  this  disease,  were  here  perfectly 
normal. 

Vacuum  tubes  were  filled  from  the  jugular  of  this  animal  and  sealed 
with  perfect  success.  When  examined  microscopically  this  blood  was 
remarkable  for  the  small  number  of  red  globules,  and  the  very  large 
number  of  fine  granules,  which  former  observers  have  had  Uttlo  hesito- 
tion  in  pronouncing  to  be  micrococci.  Whether  this  was  their  nature 
or  not  could  only  be  decided  by  cultivation  experiments  and  not  by 
direct  examination.  Accordingly  a  number  of  cultivation  tubes  were 
prepared  and  charged  with  infusion  of  beef,  filtered  to  i)erfect  trans- 
parency, and  neutralized  with  liquor  potassje.  These  were  carefully 
sterilized,  and  to  three  was  added  small  portions  of  the  blood.  After 
forty-eight  hours  in  the  incubator  one  l>ecame  turbid,  and  on  examina- 
tion was  found  to  contain  rods  answering  to  the  description  of  the  Bo- 
cillus  mhtilis;  the  other  two  were  under  observation  for  several  weeks 
but  remained  transparent,  and  when  finally  examined  were  found  per- 
fectly free  from  organisms  of  a ny  kind.  The  conclusion  was  unavoidable 
that  the  granules  seen  in  the  blood  were  debris  of  cells,  probably  of  the 
red  corpuscles,  aiul  that  if  the  disease  was  due  to  a  fungus  this  did 
not  exist  in  the  blood. 

The  inoculation  oKpcriments  which  I  have  made  will  confirm  this  con- 
clusion, if  I  mistake  not,  and  will  also  throw  some  light  upon  the  nature 
of  the  disease.  The  first  of  these  was  made  in  November,  1879.  The 
material,  blood  and  bile,  was  obtained  from  a  young  bull  slaughtered 
during  the  progress  of  the  malady,  the  symptoms  being  very  plain  and 
the  hematuria  marked.  The  calf  inoculated  was  six  or  eight  months 
old,  and  could  by  no  possibility  have  ever  been  previously  exposed  to 
the  virus.  The  blood  and  bile  were  preserve<l  ten  days  before  an  animal 
could  be  procured  to  inoculate,  but  were  still  without  unpleasant  odor; 
the  ooagnlum  of  the  blood  was  as  i)erfect  as  when  first  formed  and  the 
globules  were  of  normal  api>earan(!e.  November  7  this  calf  was  inocu- 
Uited  on  the  right  side  of  the  neck  with  bile  diluted  with  two  parts  of 
water  and  on  the  left  si<le  with  blood  diluted  to  the  same  extent.  Two 
days  later  some  of  the  bile  and  a  few  drops  of  the  blood  were  given  with 
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the  food,  ^o  results  following,  tw^enty  drops  of  a  mixture  of  the  blood 
and  bile  diluted  with  an  equal  volume  of  salt  solution^  were  in)ed»d 
hypodermically  at  the  8idex)f  the  neok.  ^Hiis  was  on  the  14th  of  lu>vem- 
ber  and  was  followed  by  a  hard,  tender  swelling  and  some  stiflhess  of 
the  neck,  all  of  which  disappeared  within  a  day  or  two.  This  cdf 
remained  in  good  health  and  certainly  had  no  symptoms  of  Sontherai 
fever.  Was  the  vims  of  the  blood  and  bile  in  this  case  destroyed  by 
long  keeping  ?  Or  may  we  assume  that  the  virus,  if  any  exists,  does  not 
multiply  in  these  liquids?  Evidently  we  cannot  decide  such  important 
questions  from  such  an  experiment,  and  we  must  turn  to  the  later  inoc- 
ulations for  more  light. 

September  14, 1881, 1  learned  of  the  death  of  a  cow  firom  this  disease, 
three  miles  from  Hendersonville,  K.  0.,  and  when  I  arrived  at  the  fann 
she  was  already  buried,  though  death  had  occurred  but  three  or  four 
hours  before.  However,  we  opened  the  pit  and  I  filled  a  syringe  holding 
5  cubic  centimeters  widi  blood  from  the  jugular,  and  injected  the  whole  at 
once  into  the  subcutaneous  tissue  of  .the  neck  of  a  yearling  calf  which 
had  been  running  upon  the  same  range  as  the  cow  that  had  just  died. 
This  calf  never  showed  the  least  symptom  of  Southern  fever.  Here,  again, 
there  is  some  reason  for  doubt  as  to  the  interpretation  to  be  given  to 
our  experiment.  The  calf  had  been  running  on  the  same  range  as  the 
cow,  and  was  probably  exposed  to  the  same  soui:pes  of  infection — ^why 
had  it  escaped  f  Was  it  in  a  degree  insusceptible,  as  hapx>ens  with  so 
many  fowls  inoculated  with  cholera  virus  ?  Or  may  we  conclude  that  the 
blood  was  free  from  any  virulent  principle  ? 

September  29  the  following  six  animals  received  liquids,  which  it  was 
supi)osed  might  contain  the  virus  either  hyx)odermicaUy  or  administered 
with  water  as  a  drench.  The  liquids  were  obtained  the  afternoon  of  the 
preceding  day  from  the  cow,  the  lesions  of  which  have  already  been 
enumerated.  The  inoculations  were  made  between  9^  and  lOJ  a.  m.,  or 
within  twenty-two  hours  after  the  death  of  the  cow : 

No.  1. — Yearling  bull.  Inoculated  byhypodennic  i]:Jection  of  5  cubic  centimeters  of 
blood  containing  scraped  pnlp  of  spleen. 

No,  2. — Red  cow.  Hyx^ode^mio  injection  of  5  cnbio  centimeters  of  blood,  with  scraped 
pulp  of  spleen ;  also  drenched  with  a  mixtnre  of  blood,  urine,  and  bUe. 

No.  3* — Black  heifer.    Hypodermic  injection  of  5  cubic  centimeters  of  bile. 

No.  4. — ^Three-year-old  bull.    Drenched  wjth  one  oipce  ofurine. 

No.  6. — ^Two-yi^ar-old  steer.    Drenched  with  one  ounce  of  bile. 

No.  6. — Spotted  cow.    Hypodermic  ii\)ection  of  5  cubic  centimeters  of  ui^ine. 

The  liquids  were  in  aU  cases  injected  under  the  skin  of  the  side  of  the 
neck. 

Th^se  animals  were  at  such  a  distance  from  me  that  daily  examina- 
tions were  impossible,  but  no  symptoms  of  importance  could  escape  the 
itotice  of  the  attendants,  who  were  familiar  with  the  appearance  of  cat- 
tle affected  with  this  disease. 

Within  two  or  three  days  after  inoculation  a  hard  swelling  2  or  3 
inches  in  diameter  appeared  at  the  jwint  where  the  injection  of  blood 
and  splenic  pulp  was  made  in  Ko.  1,  and  also  where  the  bile  was  in- 
jected into  the  neck  of  "No,  3.  No  other  symptoms  were  noticed  until 
October  13,  when  the  red  cow  was  noticeably  dull,  with  emaciated  ap- 
I)earance,  drooping  head  and  weakness,  and  unsteadiness  of  posterior 
parts.  A  critical  examination  was  then  made  of  all  with  the  following 
resuljts: 

No,  1. — Swf^llin^  size  of  a  jjoos©  egg  at  the  point  of  inoculation,  soft  and  flnctuatiog; 
respiration  and  circiiltotioii  much  acoelerated.    Temperature  107jo  F. 
No.  2. — Appearance  as  noted  above.     Temperature  108^, 
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No,  3. — 'Htad  swelling  at  point  of  inoonlation;  otherwiBO  no  abnonnal  appearanoe. 
Temperatare  lOSf^. 

No,  4. — ^Appears  well.    Temperature  103^^. 

No,  5. — ^Appears  well.    Temperatare  104°. 

No.  6. — ^Appears  well.    Temperatare  103J°. 

[The  temperature  at  this  examination  was  takei^  between  2  and  3  o'clock  on  a  warm 
day.    The  next  morning  the  temperatare  of  No.  1  was  106^°  and  of  No.  2  106}°.1 

October  17  the  temperatare  of  No.  1  was  105° ;  that  of  No.  2,  106°  ;  of  No.  5, 102t°, 
Theremoining  animals  appeared  so  well  that  their  temperatare  was  not  taken. 

October  24  the  temperatare  of  No.  1  was  102^° ;  of  No.  2, 104° ;  and  of  No.  3, 102}°. 

The  COW  evidently  had  a  very  severe  attack  of  the  disease,  and  for  a 
time  it  seemed  impossible  that  she  could  recover;  she  was  excessively 
emaciated  and  scarcely  able  to  walk.  The  bull,  on  the  contraiy,  was 
not  very  noticeably  affected,  and  had  it  not  been  for  the  high  temper- 
ature its  sickness  would  have  been  somewhat  doubtful.  Theremainder 
of  the  cattle  entirely  e8cai>ed  all  symptoms  of  the  disease. 

The  first  question  that  suggests  itself  is,  why  were  only  two  out  of 
the  six  affected  when  all  received,  in  one  way  or  aijiother,  some  of  the 
liquids  from  the  same  dead  animal?  As  all  of  these  experimental  ani- 
mals were  purchased  entirely  beyond  the  infected  district,  and  as  ninety 
per  cent,  of  such  cattle  are  usually  susceptible  to  this  disease,  we  can 
only  conclude  that  the  exemption  of  four  of  the  animals  was  due  to  their 
not  receiving  the  ^^^us  of  the  disease.  In  other  words,  the  bile  and 
urine  did  not  contain  the  disease  germs. 

It  is  unfortunate  that  the  animal,  which  I  intended  should  receive  a 
hypodermic  injection  of  pure  blood,  escaped  from  the  inclosure  before 
the  inoculations  were  made ;  but  since  the  urine  contains,  besides  the 
coloring  matters  of  the  blood,  more  or  less  perfect  red  corpuscles  as 
well,  I  think  we  may  conclude  that  if  the  blood  were  virulent  the. urine 
would  also  be.  As  the  animal  which  receivecl  the  urine  by  the  digest- 
ive tract  and  also  the  one  that  had  an  hypodermic  ii\jection  of  a  con- 
siderable quantity  of  the  same  liquid  were  both  unaffected  by  it,  I  am 
inclined  to  accept  this  as  a  confirmation  of  my  previous  inoculation  and 
culti\'ation  experiments  with  blood,  and  to  conclude  that  this  liquid  is 
also  free  from  the  virulent  principle. 

The  spleen  being  the  organ  that  is  usually  most  affected,  it  is  not  sur- 
prising that  its  pulp  should  contain  the  virus ;  and  in  the  cases  where 
this  wa«  used  as  the  inoculating  material,  and  in  only  these,  was  the  af- 
fectipn  transmitted.  The«e  experiments,  then,  appear,  to  throw  much 
light  upon  tho8e  characters  of  the  disease  which  are  so  peculiar  that  a 
celebrated  English  veterinarian  is  rejwrted  to  have  spoken  of  them  with 
an  incredulous  tone,  a«  being  a  romance  in  pathology.  I  refer,  of  course, 
to  the  well-ascertained  facts  that  cattle  from  the  iirfected  districts,  though 
in  the  best  of  health,  distribute  the  disease  germs  among  susceptible 
cattle  which  run  ux>on  the  same  pastures,  whue  the  really  sick  animals 
are  incapable  of  transmitting  the  disease  in  any  way. 

The  pastures  in  the  infected  district  being  covered  x^ith  immense  num- 
bers.of  the  disease  germs,  it  is  not  to  be  wondered  at  that  the  digestive 
organs  of  cattle  pasturing  upon  them  should  become  vast  reservoirs  of 
Bach  germs  from  which  they  are  distributed  with  the  excrement.  These 
cattle  are  insusceptible  to  the  disease,  and  consequently  the  germs  only 
multiply  within  the  digestive  organs ;  and  it  is  not  difficult  to  see  how 
BQch  healtliy  cattle  may,  for  a  number  of  weeks  after  removal  to  unin- 
fiected  districts,  continue  to  distribute  the  disease  germs  and  to  thus  de- 
Btroy  all  susceptible  animals  on  the  same  pastures. 

The  multiplication  of  the  contagious  germs,  now  generally  admitted 

Docor  in  the  alimentary  tract  in  cases  of  typhoid  fever,  human  and 

rl  cholera,  is  sufficient  evidence  that  this  theory  has  nothing  improb- 

20  AG 
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able  aboat  it ;  indeed,  I  think  it  is  the  only  theory  that  can  bear  a  carefid 
consideration.  This  much  accepted,  the  first  paxtof  our  mystery  disap- 
pears, and  we  can  see  very  well  how  the  healthy  southern  cattle  may  be 
the  means  of  infecting  the  pastures  to  which  they  are  taken. 

But  if  the  disease  is  contracted  fh)m  the  pastures;  if  it  is  even  in- 
oculable,  how  can  it  be  that  the  really  sick  animate  may  be  placed  ui>oa 
the  same  pastures  with  susceptible  well  ones  with  such  perfect  impunity 
that  in  thousands  of  instances  but  one  or  two  cases  have  occurred  in 
which  the  transmission  in  this  manner  has  been  suspected?  This  has 
certainly  been  heretofore  an  unfathomable  problem,  but  if  we  accept  the 
results  of  these  exi>oriment8  this  point  is  now  as  clear  as  the  other*  If 
the  urine  and  bile  are  free  from  the  disease  germs,  and  particularly  if 
they  do  not  multiply  within  the  blood-vessels,  then  their  growth  must 
be  confined  to  the  Ij^mphatics,  probably  almost  entirely  to  those  of  the 
liver  and  spleen  and  the  large  glands  in  the  abdominal  cavity.  In  that 
case  there  is  no  way  in  which  they  could  leave  the  body  of  the  sick 
animal,  and  transmission  of  the  disease  by  ordinary  means  becomes  im- 
possible. 

It  may  be  objected  to  this  view,  that  if  the  germs  multiply  in  the 
digestive  organs  of  well  animals  this  should  equally  occur  in  the  sick 
ones,  and  thus  pastures  would  be  infected  by  the  one  as  readily  as  by 
the  other.  The  fiict,  however,  that  sick  animals  usually  contract  the 
disease  on  pastures  but  recently  infected  would  indicate  that  a  much 
smaller  number  of  germs  would  be  ingested;  most  of  these,  perhaps, 
would  find  their  way  into  the  lymphatics,  and  the  remainder  would  be 
in  too  small  number  to  make  headway  against  the  hosts  of  septic  bac- 
teria which  always  inhabit  these  organs.  This,  at  least,  would  be  in 
accordance  with  what  is  known  of  the  life-history  of  many  kinds  of  such 
minute  organisms. 

The  very  marked  changes  which  occur  in  the  blood  in  cases  of  Southei-n 
fever,  particularly  the  destruction  of  the  red  globules,  and  the  passage 
of  their  dSbris  and  dissolved  coloring  matter  into  the  urine,  might  also 
be  taken  as  weighing  against  my  conclusions,  and  to  indicate  that  the 
virus  must  multiply  in  the  blood;  but  with  the  little  knowledge  that  we 
have  of  the  manner  in  which  these  phenomena  occur  such  an  objection 
can  hardly  stand  against  a  number  of  experiments  which  mutually  con- 
firm each  other. 

Dr.  Stiles,  of  the  Metropolitan  Board  of  Health,  concluded,  in  1808, 
that  these  clianges  in  the  blood  and  the  hematuria  were  explicable  on 
the  supposition  that  bile  found  its  way  into  the  blood-stream  in  conse- 
quence of  the  distended  condition  of  the  gall-bladder  and  biliary  radicles. 
This  is  certainly  a  very  plausible  theory,  and  of  itself  does  away  with 
the  objection.  My  own  late  experiments  with  fowl  cholem  show  that 
the  bacteria  of  this  disease  form  a  chemical  substance  which,  if  injected 
in  large  quantities,  produces  not  only  the  general  symptoms  of  the  dis- 
ease, but,  what  is  very  surprising,  the  marked  coloration  of  the  renal 
excretion  as  it  occurs  in  this  malady.  Whether  the  yellow  coloration  of 
this  excretion  in  fowl  cholera  is  due  to  causes  similar  to  those  which 
proiiuce  the  red  coloration  in  Southern  fever  is  more  than  our  present 
knowledge  will  justify  us  in  sajing,  but  that  there  is  a  certain  {larallel 
in  the  two  phenomena  seems  very  i)robable. 

With  such  facts  before  us,  it  seems  to  me  I  have  hardly  gone  too  far 
in  accei)ting  the  result*  of  the  few  experiments  I  have  made,  and  in  con- 
3luding  from  them  that  the  growth  of  the  virus  in  this  disease  is  confined 
to  the  lymphatics,  and  probably  to  those  of  the  large  internal  glands, 
^'^om  which  their  distribution  cannot  occur  in  any  ordinary  caaes* 
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PAlfcT  v.— PROGRESS  OF  THE  TEAR  m  THE  PREVEKTIOU 

OP  CONTAGIOUS  DISEASES. 

PASTEUR'S  METPHOD  OF  VACCINATION. 

The  great  evcDt  of  the  year  is  uudoubtedly  the  complete  success  of  M. 
Pasteur's  method  of  vaccination  for  charbon,  a  discovery  which  followed 
naturally  enough  from  his  investigation  of  the  modifications  which  occur 
in  cultivations  of  fowl-cholera  virus  from  five  to  eight  months  old,  but 
the  importance  of  which  cannot  be  overestimated. 

Six  years  ago  the  essential  nature  of  the  virus  in  the  different  con- 
tagious diseases  was  generally  considered  as  an  impenetrable  mystery, 
and  the  i)henomena  of  these  diseases  were  inexi)licable  by  the  most 
ingenious  hypotlieses.  The  investigations  of  Dr.  Koch,  published  in 
1876,  let  in  the  first  ray  of  light  by  demonstrating  the  identity  of  the 
Bacillus  anthracis  with  the  contagion  of  this  disease,  and  they  satisfac- 
torily explained  to  the  scientific  mind  many  phenomena  in  regard  to 
that  particular  aftection  wluch  had  before  baffled  the  closest  students. 
These  discoveries  were  the  result  of  laboratory  work;  they  followed  from 
strictly  scientific  methods  of  research,  and  doubts  were  at  once  raised 
in  regard  to  their  value.  Were  investigations  in  the  laboratory  with  mice 
of  any  value  to  the  practical  veterinarian  who  is  called  upon  to  face  the 
charbon  of  sheei)  and  cattle  and  horses  in  the  open  field  f 

We  had  been  so  often  baffled  in  our  attempts  to  prevent  and  cure  this 
terrible  affection  which  makes  such  havoc  in  the  flocks  and  herds  of 
the  world,  and  from  which  man  himself  is  not  exempt,  that  our  impa- 
tience was  too  great,  and  we  looked  with  some  disdain  upon  explana- 
tions of  the  cause,  however  plausible  they  might  be,  when  they  were 
unaccompanied  by  a  tangible  remedy.  Disappointed  so  often,  we  were 
only  to  be  satisfied  by  a  complete  revolution  in  our  knowledge  of  this 
class  of  diseases,  a  revolution  sufficient  to  bring  with  it  the  means  of 
satisfactorily  controlling  them.  We  forgot  that  sudi  revolutions  require 
time. 

In  a  scientific  investigation  it  is  necessary  to  have  well-grounded 
elementary  facts  from  wliich  to  work,  just  as  it  is  necessary  to  have  a 
substantial  foundation  upon  which  to  erect  a  largo  building.  In  the 
latter  case  it  does  not  matter  so  much  whether  we  have  stone  or  brick, 
or  even  piles  driven  through  many  feet  of  water  and  mud,  if  they  are 
only  firm  at  la^t;  and  in  the  former  case  we  have  learned  that  the  ob- 
servations upon  mice,  rabbits,  and  Guinea  pigs  afforded  a  foundation 
as  valuable  as  those  upon  sheep  and  cattle,  fii  the  beginning  of  such 
an  investigation,  when  every  step  of  the  way  must  be  groped  through 
the  most  profound  ignorance,  it  is  essential  to  use  for  experimental  pur- 
poses such  animals  as  are  cheap,  quickly  obtained,  and  easily  preserved 
and  managed ;  and  when  the  great  principles  which  underlie  all  natural 
phenomena  are  once  revealed,  we  may  proceed  to  ai)ply  our  discoveries 
with  a  minimum  of  expense  and  labor.  On  the  other  hand,  if  we  begin 
with  the  most  difticult  part  of  our  work,  without  the  assistance  afforded 
ly  a  knowledge  of  elementary  principles,  the  chances  are  that  we  will 
only  meet  with  disappointment  and  failure,  as  have  so  many  who  have 
attempted  an  investigation  of  contagious  diseases,  but  have  been  too 
im{Mitient  to  begin  at  the  foot  of  the  ladder  and  ascend  a  single  round 
at  a  time. 

The  investigations  of  Koch  were,  therefore,  of  the  greatest  import- 
anoe,  because  they  proved  the  dL^ease  was  caused  by  a  parasitic  bac- 
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terinm  which  might  be  caltivated  in  snitable  ap|paratas  oatside  of  the 
animal  body  -without  losing  its  viralent  properties.  Hei^  three  points 
were  established,  every  one  of  which  was  necessary  before  the  dis«yyery 
of  Pastenr  could  be  made.  With  this  foundation  it  wbs  possible  to 
bring  out  the  life-history  of  the  parasite;  it  was  x>osskble  to  learn  that 
at  a  certain  elevated  temperature  it  would  live  and  multiply  without 
forming  spores ;  it  was  possible  to  learn  that  if  maintained  at  this  tempr 
erature  without  renewing  the  cultivation  liquid,  for  a  certain  nnmbtr 
of  days,  its  vigor  would  be  diminished  to  sudi  an  extent  that  it  could 
only  produce  a  mild  form  of  the  disease,  from  which  the  animal  would 
recover  and  be  from  that  time  insusceptible  to  the  most  infectious  vims. 
It  is  tiias  that  one  fact  leads  to  another;  that  discoveries  of  tibie  greatest 
importance  are  only  made  possible  by  preceding  observations  that  at 
the  time  they  are  made  may  be  considered  of  little  practical  value:  and 
it  is  by  the  scrupulous  care  with  which  the  genuiue  scientist  estabii^es 
every  observation,  and  the  unbiased  record  of  the  same,  that  the  great 
achievements  of  modem  science  are  rendered  possible. 

There  were  those  who  doubted  the  discoveries  of  Koch,  however,  as 
there  were  others  who  did  not  hesitate  to  discredit  those  of  Pasteur; 
but  how  soon  was  their  work  to  be  vindicated,  and  what  a  glorious 
vindication ! 

The  first  public  experiment  was  made  by  Pasteur  at  Pouilty-le-Fort, 
where  the  SocietS  d^ Agriculture  of  Melun  placed  at  his  disposkion  58 
sheep,  2  goats,  and  10  head  of  cattle.  The  5th  of  May  24  of  the  sheep, 
1  goat,  and  6  cows  each  received  a  hypodermic  injection  of  five  dr^ps 
of  attenuated  charbon  virus.  Twelve  days  later  the  same  animals  re- 
ceived a  second  inoculation  with  a  virus  also  attenuated  but  more  vira- 
lent  than  the  iirst.  May  31  the  protective  effects  of  these  inoculations 
were  tested  by  inoculatmg  the  31  animals  mehtioned,  together  with  24 
of  the  sheep  that  had  not  been  prepared  with  such  vaccinations,  the 
remaiuder  of  the  cattle  and  the  second  goat,  with  a  very  virulent  virqs, 
prepared  from  spores  that  had  been  preserved  in  M.  Pasteur's  laborato^' 
for  nearly  four  years.  In  forty -eight  hours,  the  24  sheep  and  the  goat 
that  had  not  been  vaccinated  were  dead;  the  four  cattle  had  enormous 
swellings  at  tJie  point  of  inoculation,  which,  in  one  case,  after  a  few  days, 
nearly  reached  to  the  ground.  The  vaccinated  animals  all  remained  in 
the  most  perfect  health. 

There  were  still  some  doubters,  however;  the  virus  used  at  PouiUy'le- 
FortwsLB  a  cultivated  virus,  "  a  sort  of  laboratory  quintessence,^  to  use 
the  words  of  M.  Bouley ;  for  the  majority  there  was  somethin^^  myste- 
rious about  it  which  made  the  experiment  in  a  certain  degree  unsatis- 
factory. The  deadly  properties  of  the  blood  of  charbon  victims  was 
well  known.  Was  this  laboratory  virus  equally  energetic  ?  Would  vac- 
cinated animals  resist  charbon  blood  as  they  resisted  the  cultivated 
virus  1  An  official  conmussion  was  appointed  at  Ohartres  to  solve  this 
question.  Twenty  vaccinated  sheep  were  delivered  to  them,  and  the 
results  at  Chartres  were  similar  to  those  at  PauiUy-le-Fort — all  flie  vac- 
cinated were  preserved,  while,  with  a  single  exception,  all  those  not 
vaccinated  were  destroyed. 

Yacciuations  on  a  large  scale  were  immediately  commenced.  Prom 
figures  brought  down  to  October  1,  it  appears  that  160  flockis,  coinpris- 
iig  58,900  animals,  have  been  oi)erated  upon.  Of  these,  to  about  every 
ihree  vaccinated  two  were  left  unvaccinated  to  note  the  practical  effects 
of  the  measure ;  the  exact  number  vaccinated  was  33,576.  and  of  tiie 
unvaccinated,  21,938.  Before  vaccination  the  loss  from  charbon  in  these 
docks  was  2,986  animals.    During  the  vaccination  and  until  the  effects 
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were  established  tjiie  loss  m»  200  head  out  of  the  33^76:  and  during 
the  same  period  the  loss  among  the  21,938  reached  366.  After  the 
effects  of  the  vabcinations  were  complete  the  mortaQty  firom  charbon  in 
the  former  group  fell  to  five.  Among  the  nnvaccinated  gronp  themor- 
tality  has  continued,  but  the  exact  firares  were  not  yet  ascertained,  in 
other  words,  the  disease  was  practically  extirpated  by  the  vaccinations.* 
When  a  gn^eat  discovery  is  made  it  is  not  unnatural  to  go  beyond  its 
first  benefilB  and  ask  what  will  be  its  practical  value  when  sufficient 
time  has  elapsed  to  allow  of  its  general  application?  Perhaps  there  is 
no  man  l>etter  able  to  judge  of  this  than  M.  H.  Bouley,  member  of  the 
Institute  of  t^rance  and  of  the  Paris  Academy  of  Medicine,  as  well  as 
inspector-general  of  the  veterinary  schools  of  France — a  man  of  age 
and  sound  judgment,  standing  at  the  head  of  the  veterinary  profession 
of  the  world  by  reason  of  his  great  exx)erience  and  remarkable  abilities. 
At  the  recent  annual  reunion  of  the  five  academies  of  the  institute,  M. 
Bouley  was  selected  by  the  Academy  of  Sciences  to  deliver  the  address 
from  tiiat  body.    Sx)eaking  on  this  subject,'he  said : 

Yo0.  this  great  mysterv  of  contagion,  that  the  efforts  of  inyestiffators  in  the  times 
preceding  onrs  remained  powerless  to  diBooyer,  science  has  jnst  aefinitely^revealedy 
and  has  given  complete  satisfaction,  on  this  point,  in  that  which  is  the  supreme  aspira- 
tion of  man :  The  knowledge  of  caoses. 

It  is  from  this  neat  fact,  the  disooyery  of  the  r6le  of  the  infinitely  smaU  of  the  in- 
vlsihle  world  in  the  development  of  contagious  diseases,  or,  to  speak  more  rigoronsly, 
in  a  certain  namhei^f  these  diseases  for  which  the  demonstration  is  complete— it  is 
from  this  great  fact  that  this  other  discoye^,  mnch  greater  still,  proceeds,  that  of  the 
transformation  nnder  the  direction  of  man  of  the  agent  by  which  they  ^ill  into  an  agent 
tmly  protective,  since  its  influence,  now  beneficial,  has  for  effect,  like  the  vaccine  of 
Jenner,  to  invest  the  organism  which  has  re<ieiyed  it  with  a  complete  immunity  agakist 
the  attacks  of  the  fatal  disease. 

This  is  not  aU,  and  here  we  touch  npon  the  ^reat  discovery  which  will  be  the  elory 
of  medicine  in  this  century  and  in  all  times ;  this  microbe  of  contagion  which  we  nave 
got  hold  of,  which  we  have  been  able  to  reproduce  by  the  artifice  of  its  cultivation  in 
appropriate  liquids  and  in  unlimited  quantities,  and  always  with  its  fatal  activity, 
this  mUrohe  of  fatal  virulence,  it  is  possible  by  causing  certain  determined  influences 
to  act  upon  it — of  which  the  experimenter  is  master  and  that  he  directs  at  his  will — 
it  is  possible  to  deprive  it  of  the  excess  of  its  energy  and  to  make  of  it>  ^Eter  having 
lessened  its  power  in  the  necessary  degree,  no  longer  the  agent  of  death  but  that  of 
preservation ;  in  a  word,  to  transform  it  into  vaccine.  And  when  it  has  experienced 
this  transformation  by  the  best  instituted  and  most  ingeniously  conceived  of  artifices, 
it  is  possible  to  make  it  the  source  of  tnicobe^  attenuated  like  itself,  and  with  which 
the  attenuation  has  become  a  specific  character. 

And  thos^  varieties,  degenerated  from  their  original  power  and  become  beneficent 
even  by  their  feebleness,  it  is  possible  to  render  indefinitely  productive,  to  seal  the 
produce  in  hermetic  vessels,  which,  distributed  wherever  contagion  menaces,  may 
serve  everywhere  by  ii^oculation  to  prot-ect  the  susceptible  species  of  animals  from 
contracting  this  contagion. 

In  a  word,  by  the  command  of  science  the  microbe  which  produces  death  has  become  a 
vaccine  preserving  from  its  attacks.  This  is  the  great  discovery !  Very  great,  in  fact ; 
for  what  causes  its  ^eatness  is  not  alone  the  results  already  attained;  it  is  also  the 
method  from  which  it  proceeds,  which  is  susceptible  of  being  generalized,  and  which, 
from  the  results  already  obtained,  authorizes  every  hope  ih  its  fecundity. 

To  whom  comes  the  glory  f 

The  Institute  of  France  has  the  right  to  claim  it,  for  it  belongs  to  a  member  of  the 
Academy  of  Sciences.     liis  name  is  on  all  your  lips. 

I  have  made  these  quotations  from  the  address  of  the  representative 
of  the  French  Academy  of  Science  to  show  what  is  thought  of  this  dis- 
covery by  one  Who  is  competent  to  judge  it,  one  who  has  too  often  felt 
the  insufficiency  of  all  other  known  means  of  combating  contagious 
dimases,  and  one  who  has  stood  by  and  seen  the  astonishing  success  of 
tbe  vaccinations  already  referred  to.  It  is  not  a  victory  for  science 
■kme.    What  must  constitute  its  chief  importance  in  the  view  of  the 

•H.  Bonley,  ilecueil  de  McdeciuoVoteriiuiire,  l«ttl,  pp.  1018-1019. 
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great  mass  of  mankind  is  its  great  practioal  yalne;  it  at  once  aecares 
tfie  protection  of  the  Hocks  and  herds  against  a  terribly  fatal  disease, 
and  it  accomplishes  this  at  an  insignificant  expense.  Even  more  than 
this,  perhaps,  is  the  promise  which  it  gives  of  generalization,  for  who 
can  estimate  the  value  to  the  world  in  human  lives  and  property  of  a 
method  by  which  each  virus  may  be  transformed  into  a  vaccine  and 
made  to  protect  people  as  well  as  animals  from  those  destructive  plagues 
whidi  so  frequently  cause  death  and  consternation  ovei^  vast  sections  of 
the  world? 

To  France  belongs  the  glory  of  the  discovery.  And  the  eloquent 
words  of  M.  Bouley  assure  us  that  this  honor  is  appreciated  in  Fiunce. 
Although  patriotism  might  lead  us  to  desire  so  great  an  achievement 
for  America,  we  must  admit  that  the  country  which  gave  birth  to  veter- 
inary schools,  that  has  cherished  scientific  men  and  encouraged  them  in 
their  researches  beyond  all  other  nations,  that  has  so  substantially  aided 
the  investigations  of  contagious  diseases,  deserves  to  have  this  glory  at- 
tached to  one  of  its  most  illustiious  and  most  persistent  investigators. 

THE  author's  METHOD  OF  VACCINATION. 

In  America  we  have  not  been  entirely  idle,  thanks  to  the  appropria- 
tions made  by  Congi'ess  for  the  investigation  of  this  class  of  diseases. 
When  the  writer  connnenced  his  experimental  studies,  but  little  more 
than  two  years  ago,  his  attention  was  at  once  turnea  to  the  develop- 
ment of  a  method  by  which  animals  might  be  rendered  insusceptible  to 
such  plagues.  At  that  time  the  injection  of  small  quantities  of  devi- 
talized virus  promised  to  be  most  successful,  judging  from  the  pub- 
lished experiments  of  M,  Toussaint.  That  this  metSiod  was  entirely  in- 
efficient, however,  was  completely  demonstrated,  and  the  conclusions  of 
Toussaint  and  others  shown  to  dei)end  upon  wrong  interpretation  df  the 
facts  observed. 

My  attention,  however,  was  very  early  turned  to  the  effect  of  inocu- 
lations made  with  diluted  virus,  and  as  early  as  July,  1880,*  two  experi- 
ments were  made  which  indicated  that  this  might  be  an  effective  method. 
I  mention  this  claim  to  priority  because  it  was  not  until  April,  188X,  that 
M.  Chauveau's  communication  was  reiul  before  the  Academy  of  Science, 
in  which  a  single  successful  experiment  is  recorded  with  sheep  protectecl 
against  charbon  in  this  way;  and  a  second  case,  in  which  animals  were 
supposed  to  have  contracted  a  mild  form  of  "symptomatic  charbon''  for 
a  similar  reason,  though  the  experiment  was  accidental  and  the  expla- 
nation an  after- thought,  and  for  that  reason  not  carrying  the  conviction 
that  it  would  had  it  been  designed  to  test  an  h}^)othesis.  These  experi- 
ments were  little  more  conclusive,  therefore,  than  my  own,  which  were 
made  some  nine  months  earlier;  and  nojie  of  them  were  sufficient  to  war- 
rant the  adoption  of  so  important  a  theory. 

At  the  time  my  first  exi^eriinents  were  made  I  was  prevented  from 
following  them  uj),  because  to  do  tliis  it  was  necessary  to  have  a  virus 
of  standard  strength,  and  this  could  only  be  obtained  by  artificial  culti- 
vations. But  ])ure  cultivations  of  virus  had  never  been  made  in  this 
country,  and  there  was  no  certainty  that  they  had  ever  succeeded  in 
the  hands  of  any  one  but  Pasteur.  A  simjile  and  cheap  cultivation 
apparatus  that  could  be  multiplied  to  any  extent  must  be  invented,  and 
in  time  this  was  accomplished;  a  method  of  sterilizing  the  cultivation 
'iquid  at  a  temiKirature  not  exceeding  2120E.  was  also  necessary,  and 
^fter  a  while  the  plan  of  intermittent  boiling  was  decided  upon. 

special  report  No.  ;M,  p.  30. 
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After  yarious  other  delays,  this  line  of  experiments  was  resamed. 
The  cultivated  virus  proved  so  much  more  potent  than  the  animal  fluids 
used  in  the  lirst  experiments  that  a  considerable  number  of  experiments 
were  necessary  to  furnish  an  indication  of  the  dilution  sufficient  to  pro- 
tect without  destroyip^  the  bird.  Again,  the  experiments  were  inter- 
rupted for  several  mouths  to  investigate  the  Southern  cattle  fever,  and 
on  attempting  to  coutinue  them  the  preserved  virus  was  found  to  have 
degenerated,  and  no  longer  produced  fatal  attacks  of  the  disease  in  any 
strength.  It  is,  tlierefore,  onl^r  at  the  final  revision  of  this  report  that  I 
am  able  to  offer  experiments  which  satisfactorily  demonstrate  that  fowl- 
obolera  virus  sufficiently  diluted  produces,  instead  of  a  general  fever, 
simply  an  insiguilicaut  local  lesion,  with  no  fever,  loss  of  appetite,  or  other 
signs  of  ill-health,  and  that  this  local  lesion  gives  an  immunity  sup^or 
to  that  obtained  by  a  single  inoculation  with  the  mitigated  virus. 

The  reason  of  this  exalted  immunity  is  very  plain ;  we  have  inoeuls^ted 
with  potent  virUvS,  which  &om  the  small  number  of  bacteria  introduced 
gives  the  system  a  chance  to  become  inured  to  the  products  of  bacterial 
growth  before  these  organisms  are  sufficiently  numerous  to  enter  the 
general  circulation.  The  bacteria  themselves  are  in  no  way  modMed| 
however,  and  they  coutinue  their  multiplication  until  the  subject  is 
insusceptible  to  their  efiects  and  they  are  destroyed.  But  being  the 
most  vigorous  of  the  virulent  bacteria,  when  the  bird  is  insusceptible 
to  them,  it  is  insusceptible  to  the  most  potent  virus  in  the  quantities 
usually  absorbed. 

The  experiments  of  Ghauveau,  taken  with  my  own,  indicate  that  this 
method  is  ca]>able  of  generalization  to  the  same  extent  as  that  discov- 
ered by  Pasteur ;  while  the  ease  and  quickness  with  which  the  vaccine 
is  prepared,  the  certainty  of  effects,  the  economy  of  material,  and  the 
more  perfect  ]>rotection  are  points  which  would  appear  to  make  it  de- 
cidedly superior.  Wherever  the  cholera  of  fowls  is  raging  a  standard 
cultivation  may  be  made  and  the  vaccine  obtained  wit£in  twenty-four 
hours ;  a  single  drop  of  such  a  cultivation  will  vaccinate  ten,  twenty,  or 
even  foity  thousaud  fowls,  and  within  three  weeks  from  the  commence- 
ment of  the  work  the  most  susceptible  of  our  fowls  are  insusceptible  to 
inuculations  with  the  strongest  virus.  And  this,  without  any  sickness, 
or  even  the  local  necrosis,  which  Pasteur  describes  as  following  vacci- 
nations with  his  attenuated  virus. 

Is  this,  then,  a  practical  means  of  preventing  fowl  cholera  ?  Such  a 
question  can  only  be  answered  by  an  estimate  of  the  cost  of  the  pro- 
cess. The  actual  time  required  for  the  vaccination  is  insignificant^  as 
it  need  not  be  more  than  half  a  minute  per  fowl ;  the  vacciue  is  of  even 
less  consequence — a  single  drop  of  an  inexpensive  liquid  being  more 
than  sufficient  fur  all  the  fowls  in  many  localities.  The  possible  neces- 
sity of  a  second  inoculation  is  a  matter  of  greater  moment.  In  order  to 
make  the  vaccinations  i)eifectly  safe  a  virus  must  be  used  so  weak  that 
it  may  not  produce  the  local  lesion  in  a  certain  number  of  the  more  in- 
susceptible fowls.  This  is  owing  to  the  great  difference  in  the  suscep- 
tibility of  bird.s,  since  what  will  kill  one  may  scarcely  ati'ect  another;  it 
is  an  objection  that  will  hold  goo<l  against  any  method  of  vaccination, 
since  the  cause  of  it  resides,  not  in  the  vaccine  used,  but  in  the  birds  to 
be  operated  upoft.  Uence  the  necessity  of  examining  the  fowls  in  about 
twelve  or  fourteen  days  after  vaccination  to  determine  if  the  local 
lesion  is  produced  in  all ;  if  there  are  any  in  which  this  has  not  occurred, 
these  may  bo  inoculated  with  a  stronger  vims.  After  the  local  lesion 
has  subsided,  which  occurs  in  about  three  weeks,  an  inoculation  may  be 
made  with  strong  virus  to  insure  the  completeness  of  the  immunity.    In 
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most  cases  this  will  be  without  the  least  effect,  but  in  a  few  it  may  pro- 
daoe  a  second  local  lesion  or  even  a  slight  diarrhea.  The  fowls  have  now 
acquired  an  immunity  from  this  contagion — an  immunity  that  in  the 
great  majority  of  cases  will  never  desert  them  j  no  matter  if  others  are 
dying  all  about  them  with  cholera ;  no  matter  if  the  food  is  soiled  with 
virus  y  these  birds  are  unaffected  by  it. 

The  production  of  this  result  would  not  require  more  than  half  a 
day's  time  of  one  man  for  one  hundred  fowls,  even  if  three  inoculations 
were  made;  and  if  a  number  clubbed  together  to  obtain  the  vims  the 
cost  of  this  would  only  be  a  trifle.  One  cent  a  bird^  and  a  greater  part 
of  this  for  the  time  of  the  operator,  would  cover  the  whole  expense. 
Gould  we  expect  a  cheaper  remedy  ? 

In  this  estimate  I  have  considered  that  the  fiaiiners  would  buv  their 
vaccine  firom  some  one  who  would  supply  it  of  a  standard  strengtii ;  the 
cost  should  not  be  great  for,  say.  three  hermetically  sealed  tubes ;  the 
vaccinator  would  then  <^n  a  tuoe,  add  a  drop  to  the  proper  quantity 
of  the  diluting  medium,  and  insert  a  drop  with  a  lancet  under  the  skin 
of  each  fowl — a  process  so  simple  that  a  cbild  of  ordinary  abilities 
could  peribrm  it. 

This  method  of  vaccination,  now  sufficiently  tested  to  make  its  suc- 
cess a  certainty,  and  needing  but  a  few  more  experiments  to  completely 
perfect  it,  is  an  important  addition  to  the  measures  for  disinfection 
which  were  enumerated  in  the  circular  letter  of  February,  1881  (Special 
report  No.  34,  p.  314).  The  great  objection  to  the  prevention  by  disin^ 
fection  was  the  necessity  for  disinfected. runs,  to  which  the  fowls  must 
be  confined  in  aU  cases  where  the  surrounding  eroun'ds  are  infected. 
The  cost  oi  these  yards  and  the  trouble  of  disinfecting,  togfetlier  with 
the  objections  to  confining  fowls,  were  such  that  this  measure  has  not 
been  generally  adopted,  notwithstanding  its  great  utility  and  certainty 
of  results.  In  p^resenting  this  method  of  vaccination,  to  be  used  as  a 
substitute  for  the  disinfection,  I  have  great  hopes  that  tiie  chief  ob- 
stacles to  the  prevention  of  this  destructive  plague  are  removed. 

Can  the  method  of  transforming  virus  into  vaccine  by  dilution  be  ap- 
plied to  other  contagious  diseases!  Undoubtedly  to  those  which  are 
non-recurrent,  for  as  regards  two  of  these  the  observations  of  Ohauveau 
already  referred  to  indicate  that  the  same  principles  may  be  applied. 
When  we  succeed  in  getting  hold  of  the  organisms  which  constitute 
the  various  forms  of  contagia,  when  we  understand  the  life  history  of 
these,  and  can  cultivate  them  in  purity  without  detriment  to  tiieir  ac- 
tivity', there  can  be  no  doubt  of  our  •ability  to  transform  these  dangerous 
enemies  into  our  most  trusted  friends. 

For  t^e  purpose  of  measuring  the  exact  degree  of  susceptibility  or 
immunity  of  any  animal  or  breed,  the  dose  of  standard  virus  required 
to  produce  a  certain  definite  effect  is  a  most  valuable  and  x)erfect  method. 
We  have  here  a  reagent  more  delicate  than  many  of  those  upon  the 
chemists'  shelves.  This  test  is  frequently  of  the  greatest  value  in  such 
investigations,  and  the  writer  take^  pleasure  in  offering,  it  as  one  more 
contribution. to  so  complicated  a  subject. 

MEDICAL  TREATMENT. 

In  regard  to  the  treatment  of  animals  when  contagious  germs  have 

once  begun  to  multiply  in  their  bodies  we  have  littie  to  offer.    Our  ex- 

,>eriments  with  various  disinfectants  in  large  doses  have  shown  these 

o  be  useless.    The  author  has  hopes,  however,  that  when  his  theory  of 

AiT^munity  is  properly  worked  out  we  shall  not  be  so  powerless  in  this 
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respect.  It  has  always  appeared  to  him  that  whereas  certain  animals 
were  capable  of  completely  resiirting  these  oontagia,  and  others  would 
recover  unaided  from  their  attacks,  that  if  we  once  understood  how  to 
assist  the  natural  resistance  our  efforts  would  not  be  attended  with  such 
disastrous  failure. 

If  the  bacteila  require  for  their  multiplication  a  supply  of  free  oxy- 
gen in  the  lymph  greater  than  is  normally  present,  then  a  stimulant 
that  "Would  counteract  the  effect  of  the  virulent  narcotic  and  rouse  the 
animal  cells  to  renewed  activity  would  seem  to  be  required.  Now,  re- 
cent experiments  show  that  the  variety  of  food  taken  has  an  extraor- 
dinary influence  on  the  development  of  charbon.  Not  only  are  herbivo- 
rous animals  much  more  subject  to  infection  than  carnivorous  ones,  but 
the  same  animal  which  is  insusceptible  when  fed  upon  flesh  contracts 
the  disease  when  upon  a  vegetable  diet  There  can  be  no  doubt  of  the 
stimulating  nature  of  a  flesh  diet,  probably  on  account  of  the  large  pro- 
portion of  albuminoid  constituents  and  the  absence  of  starch  and  sugar. 
The  German  experiment  stations  have  clearly  shown  that  the  carbhy- 
drates  hinder  the  destruction  of  the  albuminoids  in  the  animal  body, 
but  the  activity  of  the  living  matter  of  the  body  must  be  measured,  to  a 
considerable  extent,  by  the  destruction  of  the  albuminoids,  and  hence 
we  may  conclude  that  the  carbhydrates  depress  that  activity.  Indeed, 
we  need  only  contrast  the  sluggishness  and  lack  of  force  and  vitality  of 
those  herbivora  which  feed  upon  substances  rich  in  starch  with  the  car- 
nivora  to  be  satisfied  of  the  difBerence,  but  the  demonstration  may  be 
made  even  plainer  by  feeding  the  same  horse  upon  a  diet  with  a  nutri- 
tive ratio  of  1 :  12,  and  afterward  changing  this  so  that  the  ratio  shall 
be  1 : 4.  The  difierence  in  the  vigor  and  energy  in  the  two  cases  is  un- 
mistakable. 

It  is  evident  that  feeding  upon  a  flesh  diet  adds  no  constituent  to  the 
body  injurious  to  the  haciUiy  nor  does  it  remove  anything  necessary  to 
their  existence,  since  these  bacteria  flourish  outside  of  the  body  in  infu- 
sions of  flesh.  The  effect,  then,  is  on  the  living  matter  of  the  animal 
body;  but  how  could  this  influence  the  development  of  bacteria  in  the 
oomparativdy  large  accumulations  of  lymph  into  which  they  find  their 
way,  except  by  causing  the  removal  or  preventing  the  accumulation  of 
sometiiing  necessary  to  their  multiplication — something  which  is  imme- 
diately supplied  when  that  lymph  comes  in  contact  with  the  atmospheric 
air  f  And  what  can  that  something  be  except  oxygen  f  Here  we  have 
an  unexx>eeted  contirmation  of  the  theory  of  immunity  advanced  in  this 
report,  and  an  indication  of  the  valuable  results  which  may  be  derived 
from  it. 

The  resistance  shown  bycamivora  cannot  be  due  to  the  rapid  absorp- 
tion of  the  oxygen  consequent  upon  the  destruction  of  the  albuminoids 
alone,  for  this^  absorption  would  probably  be  produced  to  a  greater  ex- 
tent by  the  oxidation  of  the  carbhydrates  of  the  vegetable  food.  The 
amount  of  free  oxygen  in  the  lymph  must  therefore  be  dependent  rather 
upon  the  activity  of  the  li\ing  cells  than  upon  the  amount  necessary  to 
oxidize  the  nutritive  constituents  of  the  food. 

Dr.  Grawitz  has  observed  that  the  brain,  which  is  richly  supplied  with 
oxygen,  is  the  organ  most  resistant  to  bacterial  growth,  while  the  kid- 
ney, the  oxygen  requirement  of  which  is  small,  is  least  resistant.  Just 
what  rSle  he  ascribes  to  the  oxygen  supply  I  have  been  unable  to  deter- 
mine from  the  published  statements  of  his  views.  It  is  plain,  however, 
that  if  a  large  supply  of  oxygen  is  furnished  to  the  brain  the  activity  of 
the  cells  of  this  organ  is  suflicient  to  keep  the  lymph  surrounding  them 
practically  exhausted,  and  to  my  mind  it  is  to  this  actl\ity  of  the  cells 
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that  the  resistance  of  this  orgau  against  suoh  parasites  is  due,  and  not 
to  the  large  supply  of  oxygen.  Dr.  Ghauvean's  experiments  by  the  in- 
travasc'ular  injection  of  large  quantities  of  eharbon  virus  witii  insuscep- 
tible sheep  altbrd  the  strongest  conftrmation,  if  not  a  oomplet^  demon. 
stration,  of  this  view.  In  these  animals  the  only  tissue  where  the 
parasites  could  develop  was  not  the  kidney  or  liver,  but  the  pia  mater 
covering  the  brain.  !N^ow  the  pia  mater  is  an  extremely  vasealar  mem- 
brane, and  receives  practically  the  same  oxygen  supply  as  the  brain 
itself ;  but  owing  to  the  nature  of  its  constituent  elements  it  cannot  use 
the  same  relative  quantity,  and  hence  the  lymph,  in  its  spaces,  is  un- 
doubtedly richer  in  oxygen  than  that  in  any  other  part  of  the  body. 
Aiid  it  is  for  this  reason  that  when  the  bacillus  can  develop  nowhere 
else  it  finds  here  a  favorable  locality;  so  favorable,  indeed,  that  it  occa- 
sionally forms  spores.  Fortunately,  when  virus  gains  entrance  to  the 
insusceptible  organism  in  the  usual  way,  or  in  the  ordinary  quantity, 
the  bacteria  do  not  reach  this  location  so  favorable  to  their  develop- 
ment. 

To  return  now  to  the  influence  of  food,  it  has  been  noticed  in  the  in- 
vestigation of  the  wool-sorters'  disease  (eharbon)  in  England  that  in 
nearly  every  case  where  information  was  obtainable  the  development 
of  the  urgent  symptoms  quickly  followed  the  ingestion  of  an  unusual 
quantity  of  vegetable  food  in  some  form  or  other;  and  in  the  progress 
of  soDie  of  the  ca^es,  after  a  remission  of  the  symptoms,  a  relapse  seemed 
to  follow  the  eating  of  vegetable  food.  Information  also  comes  ih>m 
Constantinople  that  there,  where  the  external  form  of  the  disease  at 
least  is  well  known,  the  eating  of  vegetables  and  fruit  during  the  pro- 
gress of  an  attack  is  regarded  as  specially  dangerous.  In  regard  to  epi- 
demic cholera,  the  theory  that  eating  more  or  less  crude  vegetables  and 
fruits  was  a  chief  predisposing  cause  has  been  frequently  s^vanced.* 

All  these  observations  confirm  the  view  that  if  our  treatment  of  these 
diseases  is  so  applied  as  to  assist  the  animal  cells  in  those  functions 
which  exercise  an  injurious  influence  on  the  development  of  such  para- 
sites the  results  of  the  treatment  will  be  very  apparent.  Those  disin- 
fectants wliich  have  been  so  largely  used  in  such  cases,  like  carbolic, 
benzoic,  and  salicylic  acids  and  the  sulphites,  seem  rather  to  depr^^s  the 
vigor  and  aetivity  of  the  animal  bioplasm  than  to  stimulate  it;  they 
consequently  add  to  the  eliects  of  the  narcotic  produced  by  the  virulent 
bacteria,  and  thus  assist  instead  of  hindering  the  development  of  the 
pathogenic  agent. 

When  these  i>oints  eome  to  be  better  understood  it  seems  very  prob- 
able that  a  large  supply  of  albuminoid  food,  i)ossibly  with  the  addition  of 
artificially-prepared  peptones,  and  certainly  with  such  stimulants  as 
shall  prove  most  beneficial,  will  be  by  far  the  most  successful  treatment. 
These  are  questions  of  the  most  supreme  importance,  and  deserve  an 
early  and  most  searching  investigation. 

In  this  section  of*  my  report  I  have  only  aimed  to  notice  those  addi- 
tions to  our  knowliHlge  wliic^h  seem  capable  of  generalization,  and  which 
are  coiiseciuiiiitly  of  unusual  inii)ortance.  Under  the  proper  headings 
^ill  be  found  those  studies  of  the  pathogenic  baeterium  of  tbwl  cholera 

tnd  its  poisonous  products,  of  the  distribution  of  the  virus,  and  its  de- 
struction by  disini'e<ttiints,  which,  taken  ^vith  my  former  report,  makes 
this,  with  perba])s  a  single  excei)tion,  the  best  understood  of  the  conta- 
gious fevers.    The  most  neglecti^d  point  is  the  pathological  histology, 

)ecause  of  the  time  which  it  would  require  and  the  slight  promise  of 

jractical  results. 

•  British  Medical  Journal,  1881,  p.  749. 
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But  little  more  than  two  years  ago,  when  the  writer  was  called  to 
this  investigation,  the  medical  profession  was  still  in  the  greatest  doabt 
regarding  the  germ  theory  of  disease ;  the  contagia  were  considered 
unsolved  and  insoluble  mysteries ;  the  methods  of  investigation  adopted 
were  crude  and  unscientific  in  the  extreme,  and  the  results  in  most  cases 
were  far  from  carrying  conviction.  The  outlook  could  not  be  consid- 
ered  as  encouraging  to  one  who  had  witnessed,  with  disapi)ointment, 
tlie  many  attempts  to  throw  light  upon  the  nature  of  contagious  dis- 
eases which  had  ended  in  failure,  or  in  which  the  results  were  not  very 
well  established.  The  extreme  difficulty  of  obtaining  clear  demonstra- 
tions had  been  only  too  often  illustrated,  and  it  was  not  without  many 
misgivings  that  the  investigations  were  commenced. 

Without  an  equipped  pathological  or  chemical  laboratory,  and  with- 
out the  delicate  and  useful  apparatus  which  have  assisted  European  in- 
vestigators in  their  work,  and  with  only  a  microscope,  some  lla^sks,  test- 
tubes,  glass  and  caoutchouc  tubing,  a  coal-oil  stove,  an  alcohol  lamp, 
an  inocuhiting  lancet,  hypodermic  syringe,  and  case  of  dissecting  in- 
struments as  an  outfit,  the  work  was  begun.  Considerable  time  was 
devoted  to  isolating  and  determining  the  nature  of  the  pathogenic  agent 
in  swine  plague ;  nearly  a  year  has  been  devoted  to  determining  the 
district  in  which  the  Southern  cattle  fever  occurs,  in  gathering  informa- 
tion in  regard  to  its  extension,  and  preliminary  investigations  of  its 
nature,  which  are  not  yet  sufficiently  advanced  to  produce  practical  re- 
sults. The  widespread  ravages  of  fowl  cholera  led  to  its  early  and 
systematic  study.  At  that  time  it  was  not  known  to  be  identics^l  with  the 
disease  of  the  same  name  in  Europe ;  and,  indeed,  the  investigation  of 
it  has  brought  out  some  striking  differences. 

Starting  with  a  demonstration  of  its  contagious  nature,  the  investiga- 
tion has  gone  on  step  by  step,  first  to  the  determiimtion  of  the  virulent 
pai'ts  of  the  dead  birds,  and  the  virulence  of  the  excrements,  then  to 
the  absorption  of  the  virus  from  the  digestive  tract,  the  non-diflfusi- 
bility  of  the  virus  in  the  air,  the  danger  of  infcicted  habitations,  the 
effect  of  natural  agencies  and  disinfectants  on  the  virus,  the  immunity 
granted  by  a  first  attack,  the  natural  insusceptibility  of  certain  fowls, 
the  inefficiency  of  devitalized  virus  as  a  preventive,  the  symptoms,  post- 
viortem  appearances  and  microscopical  peculiarities  of  the  blood,  the 
most  i)ractical  method  of  cultivating  the  virus,  the  demonstration  that 
this  was  essentially  a  peculiar  bacteiium,  the  ease  with  which  the  dis- 
ease might  be  arrested  by  disinfecting  with  diluted  sulphuric  acid,  the 
method  of  measuring  the  varying  susceptibilities  of  fowls,  the  effects 
of  the  narcotic  substance  produced  by  the  virulent  bacteria,  the  insuffi- 
ciency of  disinfectants  in  the  internal  treatment  of  the  disease,  the  harm- 
lessness  of  inoculation  with  extremely  diluted  virus,  the  immunity  thus 
granted,  and  preliminary  investigations  of  the  nature  of  this  immunity. 

In  these  investigations  the  writer  recognized  the  worthlessness  of  con- 
clusions made  from  e.\i)eriinents  on  a  single  bird  or  animal,  and  has 
used  two,  three,  and  four  in  the  gi^eater  part  of  the  experiments,  while 
some  of  the  more  dillicult  questions  have  required  thirty  or  forty  before 
a  definite  conclusion  could  be  reached.  The  most  of  the  conclusions  are 
consequently  demonstrated  with  scientific  accuracy,  and  are  no  longer 
to  be  questioned. 

Considered  as  relating  onl^'  to  a  single  disease,  the  importance  of  the 
results  attained  are  very  satisfactory,  but  their  influence  on  our  knowl- 
edge of  contagia  in  general,  and  on  the  methods  of  preventing  their 
effects,  it  is  believed,  will  be  even  more  productive  of  good  results  in 
the  future.    In  conclusion,  the  writer  feels  that  something  has  been 
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done  to  justify  the  opinion  expressed  in  his  first  report^  that  the  sdenoe 
of  the  nineteenth  century  is  able  to  grapple  with  tiie  most  complicated 
qnestions  connected  with  these  plagues.  With  the  means  for  l&e  work 
in  the  proper  hands,  and  the  necessary  time,  the  greater  part  of  these 
contagious  fevers  may  be  most  effectually  controUed,  and  some  will  be- 
come as  surely  extinct  as  those  prehistoric  animals  and  plants  which 
are  only  known  by  their  fossil  representatives. 

Bespectfully  submitted. 

D.  E.  SALMON,  D.  V.  M. 

ASHEYILLE*  N.  C,  Jcmuary  27^  1882. 


INVESTIGATION  OF  SWINE  PLAGUE. 


FOURTH  EEPOET  OF  DR.  H.  J.  DETMBRS. 

Hon.  Oeobge  B.  Lobing^ 

Commissioner  of  Agriculture : 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  con- 
cluding part  of  my  investigation  of  swine  plague,  and  on  my  experi- 
ments and  their  results  in  regard  to  prophylactics,  from  December,  1880, 
to  the  present  date.  The  investigation  and  experiments  during  that 
time  have  not  been  continuous,  but  were  interrupted  last  winter  by 
other  work,  on  which  report  has  been  made. 

At  the  beginning  of  the  investigation  it  was  my  first  endeavor  to  as- 
certain the  nature  and  causes  of  swine  plague,  and  later  to  inquire  into 
the  means  and  manner  of  its  propagation.  As  the  results  have  been 
given  in  my  previous  reports  it  will  not  be  necessary  to  give  again  a 
detailed  account.  Since  last  December  it  has  been  my  principal  aim, 
in  compliance  with  instructions  from  the  department,  to  devise,  if  pos- 
sible, such  means  of  prevention  as  may  be  found  effective,  easy  of  ap- 
plication, and  at  the  same  time  simple  enough  to  be  carried  out  and 
used  by  every  farmer,  for  only  such  means  of  prevention  can  be  of  piac- 
tical  value,  especially  in  a  country  like  ours,  whioh  has  so  few  trained 
veterinary  surgeons  as  to  make  it  imijossible  for  a  large  majority  of 
stock-raisers  to  avail  themselves  of  their  services.  How  far  I  l]^ve  suc- 
ceeded is  not  for  me  to  say;  the  facts  given  in  the  following  report  will 
show.  Of  course  my  work  has  not  been  wholly  restricted  to  finding 
and  testing  means  of  prevention^  on  the  contrary,  wherever  an  oppor- 
tunity was  offered,  further  inquiry  was  made  into  the  nature  and  causes 
of  the  disease,  the  means  by  and  the  manner  in  which  it  is  communi- 
cated, and  especially  into  the  agencies  and  conditions  which  influence 
and  control  the  great  difference  observable  in  the  malignancy  of  the 
morbid  process,  for  the  reason  that  no  reliable  means  of  prevention  can 
be  devised  unless  the  disease  itself  is  well  understood.  But  as  the  re- 
sults of  this  pail  of  my  work  merely  confirm  the  results  of  my  former 
nvestigatious,  it  will  not  be  necessary  to  give  the  details,  except  where 
■ny  latest  researches  complete  the  results  or  correct  slight  mistakes  of 
my  previous  work.  In  such  an  investigation,  especially  if  reports  are 
nade  before  the  whole  is  completed,  slight  mistakes  are  unavoidable 
'tdd  must  sometimes  be  committed  if  the  almost  unsurmountable  difiK- 
unities  encountered  are  taken  into  consideration. 
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In  regard  to  the  cause  or  the  infectious  principle  of  swine  plague,  the 
microscopical  and  exceedingly  minute,  swine-plague  Schizophytes  or 
Microbes^  numerous  obstacles  had  to  be  overcome  in  studying  and 
ascertaining  their  characteristics,  development  or  metamorphoses,  vi- 
tality, means,  and  manner  of  propagation,  and  mode  of  action.  X 
do  not  at  all  qlaim  that  our  knowledge  in  regard  to  them  is  by  any 
means  complete;  on  the  contrary  I  know  we  have  only  just  begun  to 
get  an  idea  as  to  their  life  and  existence,  their  mode  of  development 
and  propagation,  their  means  of  action,  and  their  great  importance  in 
the  animal  economy.  I  flatter  myself  my  work  has  been  in  the  right 
direction  and  has  somewhat  advanced  our  knowledge  of  pathogenic 
Schizophy  tes  or  Microbes,  which  I  hope  and  expect  will  be  vastly  in- 
creased by  fature  research,  esi)ecially  if  our  opticians  should  succeed 
in  improving  their  objectives  and  other  apparatus  of  the  microscope  as 
much  in  the  next  as  they  have  in  the  past  decade,  or  at  least  since  they 
introduced  objectives  with  large  apertures  and  homogeneous  immer- 
sion. 

Still,  notwithstanding  our  knowledge  in  regard  to  swine-plague  Schiz- 
opliy tes  is  yet  in  its  infancy,  it  is  at  this  date  nearly  as  complete  as  that 
of  the  much  longer  known  '^Bacillus  anthracisJ^  the  cause  of  anthrax, 
tirst  discovered  by  PoUender  and  Brauell  {cf.  VirchoWj  Archiv  /.  path. 
An<it.  u.  Phys,  u.f.  Klin.^  Med,^  xi,  2)  nearly  a  quarter  of  a  century  ago. 
As  to  the  main  object  of  my  investigation  of  swine  plague,  i.  6.,  devis- 
ing practical  means  of  prevention,  a  good  deal  was  dictated  by  the  in- 
fectiousness of  the  disease  and  the  meanfi  by  and  the  manner  in  which 
it  is  communicated  to  healthy  animals.  Beisides,  my  research  as  to 
prophylactics  has  not  been  one-sided  (several  indications  have  been  fol- 
lowed), but  as  it  was  my  aim  to  devise  a  prophylactic  treatment  which 
shall  be  both  practical  and  efiective,  capable  of  being  applied  by  the 
average  farmer  who  has  neither  the  means  nor  inclination  to  study  pa- 
thology, those  prophylactics  which  are  merely  of  scientific  value,  or  not 
within  the  reach  of  the  farmer,  have  not  been  subjected  to  as  thorough 
a  test  as  those  which  can  be  easily  applied  and  promise  fully  as  good 
if  not  better  results.  Of  course  it  would  have  been  very  desirable  to 
subject  everj^thing  promising  good  results  to  a  critical  test,  no  matter 
whether  merely  of  scientific  interest  or  of  real  practical  value,  because 
by  so  doing  our  knowledge  of  swine  plague  could  only  have  been  in- 
creased. But  during  last  year  material  of  a  malignant  form  was  never 
ver>'  abundant,  and  sometimes  could  not  be  found  when  wanted ;  and 
to  experiment  with  a  comparatively  mild  type  of  the  disease,  not  apt  to 
have  in  a  majority  of  cases  a  fatal  termination,  even  if  left  to  its  course, 
could  not  be  of  much  benefit  in  any  direction.  At  any  rate  the  results 
of  such  experiments  could  not  be  considered  as  reliable.  Consequently 
nearly  all  the  available  material  was  needed  for  those  experiments  by 
which  re.sults  of  really  practical  importance — benefiting  the  common 
farmer  and  hog-raiser — were  expected  to  be  obtained. 

Although  cases  of  swine  plague  were  never  entirely  wanting  and  could 
be  found  at  all  times  in  some  part  of  Illinois,  the  comparatively  very 
mild  type  prevailing  in  almost  every  section  where  it  made  its  appear- 
ance, and  the  consequent  scarcity  of  really  malignant  cases,  as  also 
the, uncommonly  slow  spreading  of  the  disease,  have  thrown  into  my 
way  a  great  many  ol>8tJicles  and  obliged  me  not  only  to  spend  and  to 
lose  much  time  in  search  of  reliable  material  for  experimentation,  but 
aometimes  also  to  interrupt  or  to  leave  incomplete  some  experiments  of 
which  interesting  results  were  expected.  Besides,  a  great  deal  of  ma- 
terial found  was  not  available.    So,  for  instance,  quite  a  number  of  dis- 
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eased  hogs  could  be  fbiind  nearly  every  day  in  the  handle  of  dealers,  or 
in  the  stock-yards,  but  without  buying  a  whole  drove  or  car-load  no  dis- 
eased animal  could  be  obtained,  as  the  removal  of  a  dead  animal  fiiom 
the  stock -yards  is  prohibited  by  its  rules.  Questioning  the  dealen^  in 
.  regard  to  the  whereabouts  of  tlie  disease,  or  the  places  from  which  dis- 
eased animals  hjid  come,  was  of  no  use.  They  either  gave  evasive  an- 
swers, or  professed  to  be  ignorant,  and  some  even  denied  the  existence 
of  the  disease  in  animals  about  ready  to  die.  On  my  several  visits  to 
the  stock-yards  for  the  ])urpose  of  obtaining  material  I  never  failed  to 
see  more  than  one  pen  containing  quite  a  number  of  diseased  animals, 
mostly  shoats,  sometimes  not  weighing  more  than  50  or  60  pounds,  but 
was  never  able  to  accomplish  my  object.  In  a  few  cases  I  succored  In 
getting  information  from  a  commissioner  a^  to  the  i)laces  where  swine 
plague  was  existing  and  hogs  w^ere  <lyitig,  but  only  once  such  information 
proved  to  be  accnrate.  Whether  in  the  other  cases  my  informant  was 
misinformed  himself  or  whether  I  was  deceived  I  have  not  been  able 
to  learn.  So  it  happened  that  1  was  sometimes  obliged  to  go  great  dis- 
tanceij — to  southwestern  Iowa  and  to  central  Missouri — for  material. 

THE  CAUSES  OF  THE  CO^IPAUATIVE  MILDNESS  AND  OP  THE  SLOWEE 

SPREADINa  OF  SWINE  PLAGUE  IN  1880-'81. 

Having  in  the  above  briefly  stated  the  leading  points  and  the  circum- 
stances which  guided  me  in  my  investigation,  and  in  some  instances 
restricted  my  researches,  it  may  be  in  place,  before  I  give  a  detailed  ac- 
count of  the  experiments  made  and  the  results  obtained,  to  submit  the 
facts  observed  and  the  conclusions  arrived  at  by  inquiring  into  the 
agencies  and  conditions  which  caused  the  disease  to  be  of  a  much  milder 
t^e  and  slower  in  its  spreading  in  1880-'81  than  a  few  years  ago,  par- 
ticularly in  1878-79,  when  it  was  almost  everywhere  exceedingly  fatal 
and  spread  with  great  rapidity.  The  scarcity  of  malignant  oases  of 
Bwine  plague,  due  Id  the  prevailing  mild  tyi)e,  though  very  unfavorable 
to  the  progress  of  my  experiments  in  one  way^  was  productive  of  some 
good ;  in  another  because  it  led  to  an  inquiry  into  the  causes  of  its  com- 
parative mildness  and  slow  spreading,  and  the  results  by  showing  what 
means  are  employed  by  nature  to  mitigate  the  morbid  process  andarrest 
the  spreading  of  the  plague,  and  vice  versay  by  what  agencies  the  mor- 
bid process  becomes  malignant  and  the  spreading  of  the  disease  rapid, 
necessarily  indicating,  to  a  certain  extent  at  least,  the  means  of  preven- 
tion which  must  be  used  by  man.  The  causes  of  the  greater  leniency  and 
the  slower  spreading  of  swine  plague  are  several  in  number,  or  rather 
consist  in  a  combination  of  circumstances,  of  which  one  or  another  may 
yet  have  escaped  observation  or  is  not  fully  known  as  to  the  extent  ol 
its  influence.  The  causes  observed  may  be  divided  into  two  classes — 6ne 
consisting  in  conditions  brought  about  by  natural  events  and  anothei 
one  due  to  human  interference. 

1.  The  natural  causes. — Their  influence  will  be  more  readily  understood 
if  a  few  facts  are  first  stated. 

1.  The  swine-plague  Schizophytes  or  Microbes,  in  their  development 
and  propagation,  pass  through  certain  forms,  or  metamori)hoses.  The 
Host  simple  and  common  form,  thatof  a  spherical  micrococcus,  is  followed 
by  thatof  a  zoogloia  mass  or  coccoglia,  in  which  a  large  number  of  micro- 
cocci are  kept  together  in  one  mass  by  being  imbedded  in  an  apparently 
viscous  substance — the  glia.  Whileyetin  this  glia  a  further  devSopinent 
akes  place;  the  single  micrococci  commence  to  grow — grow  endwise — 
and  become  double,  till  finally  the  glia  breaks  and  the  micrococci,  most 
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Of  them  already  double,  become  free.  The  latter,  however,  keep  on 
growing  or  doubling  endwise  till  chains  of  various  lengths  are  formed. 
These  latter  soon  break  up  into  shorter  ones,  or  joints,  and  finally,  at 
least  some  of  these  joints  devdop  a  lasting  spore--are  changed  into  a 
helobacterium — and  the  lasting  spores,  it  seems,  produce  the  germs  of 
new  micrococci.  The  swine-plague  Schizophytes  or  Microbes,  although 
possessing  great  vitiility,  being  almost  indestructible  by  either  high  or 
low  temperature  while  in  the  state  of  helobacteria  or  lasting  spores,  are 
easily  destroyed  when  in  the  form  of  double  micrococci  or  micrococcus 
chains. 

2.  My  former  experiments  have  shown  that  an  inoculation  of  a  healthy 
pig  with  the  Schizophytes,  contained  mostly  in  micrococcus  form,  in  blood- 
Henim,  exudations,  and  other  morbid  products,  directly  fit)m  the  body 
of  a  disejised  or  dead  hog,  is  much  more  apt  to  produce  a  fatal  type  of 
the  plague  than  an  inoculation  with  swine-plague  Schizophytes  culti- 
vated in  an  innocent  fluid  foreign  to  the  organism  of  a  hog;  fiirttier, 
they  have  also  shown  that  an  inoculation  with  infectious  material — ^for 
instance,  lung  exudation  containing  swine-plague  Schizophytes  mostly 
in  micrococcus  form — taken  from  a  really  malignant  case,  but  especially 
if  taken  while  the  disease  was  at  its  height,  or  immediately  after  a  fatal 
termiuation,  is  more  apt  to  produce  a  severe  case  of  swine  plague  than 
an  inoculation  with  material  (lung  exudation)  taken  from  an  animal 
killed  while  yet  in  the  first  stages  or  affected  with  a  comparatively  mild 
tyi)e  of  the  disease. 

"  3.  It  was  also  observe<l  that  frost  or  a  temperature  sufficiently  low  to 
prevent  or  to  arrest  putrefaction  is  unfavorable  to  and  even  arrests  the 
development  and  propagation  of  the  swine-plague  ^erm,  and  keeps  it 
in  a  dormant  state  until,  if  continued  for  a  long  time,  it  destroys  itft 
vitality,  or  at  any  rate  its  power  to  produce  mischief. 

Last  winter  was  a  severe  one ;  the  cold  was  intense  and  lasting,  and 
the  snow,  at  least  here  in  the  west,  covered  the  ground  for  a  long  time 
and  to  a  considerable  depth.  This  interfered  with  the  development  of 
those  Schizophytes  outside  of  the  body  of  the  animal  which  were  not 
esi)ecially  protected  by  clinging  to  moist  and  porous  bodies,  such  as  are 
poor  conductors  of  heat,  and  at  the  same  time  admit  just  enough  air  to 
supply  the  wants  of  the  Schizophytes.  The  severe  winter,  therefbre,  kept 
most  of  these  germs  outside  of  the  body  of  a  hog  in  a  dormant  condi- 
tion, prevented  their  change  from  one  state  to  another,  and  impaired  in 
that  way  tlieir  \itality  until  they  finally  became  destroyed.  It  also 
happene<l  that  when  cold  weather  set  in  last  winter  most  of  the  exist- 
ing Cijses  of  swine  }>lague  were  of  a  comparatively  mild  type,  or  much 
less  malignant  than  in  1878-79,  as  has  been  explained  in  my  former 
reports. 

Further,  at  the  end  of  the  winter,  when  the  snow  melted,  a  large 
portion  of  the  whole  surface  of  the  land  became  submerged,  and  all 
the  sti-eams,  big  and  little,  were  not  only  running  to  their  full  capacity 
but  were  overflowing  their  banks;  therefore,  it  is  probable  that  most 
of  the  Schizophytes  which  happened  to  be  yet  alive  on  the  surface  of 
hog-yards,  i)astures,  &c.,  were  washed  away  or  carried  oft'  by  the  nu- 
merous streandets  into  creeks  and  rivers  before  they  could  undergo  the 
changes  necessary  to  produce  germs  and  micrococci  able  to  ascend 
into  the  air  with  the  aqueous  vapors  and  to  come  down  again  with  the 
rain  or  dew.  AVhen  the  high  water  subsided  several  pouring  rains 
oocorred,  which  again  flooded  the  land  and  undoubtedly  washe<l  away 
•  good  many  of  the  germs  which  remained  on  higher  land,  and  which 
hiA  not  been  carried  oft*  by  the  inundations  caused  by  the  melting  of 
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the  snow.  Besides,  the  spring  was  cold  and  backward^  and  tiins  nat- 
ural causes  retarded  the  development  of  eveiyihing  organic,  and  the 
Schizophytes  which  so  far  had  escaped  destmotion  but  had  remained 
in  a  dormant  state  for  a  long  time  could  not  have  been  expected  to 
make  rapid  and  vigorous  changes  from  one  state  to  another.  In  order 
to  develop  and  to  undergo  the  changes  necessary  to  propagation  tiiey 
not  only  need  a  certain  degree  of  warmth  and  moisture,  but  also  a 
change  of  pabulum  and  probably  of  place  after  a  certain  cycle  of  met- 
amorphoses and  propagation  has  been  completed.  K  that  <^cle  is  com- 
pleted, and  ne^  pabulum  or  a  change  of  place  is  not  provided,  they 
become  sterile  and  sink  into  a  dormant  state,  and  no  metamorphoscis 
and  propagation  take  place. 

According  to  my  observations  in  regard  to  swine-plagne  Schizo- 
phytes outside  the  body  of  a  hog,  an  occasional  change  of  their  nutrient 
vehicle  (pabulum),  effected  by  a  tempoituy  rising  in  the  air  of  the  new 
germs,  and  may  be  the  micrococci,  not  only  essentially  promotes  further 
development  and  propagation,  but  Is  also  indispensable.  Such  a  tem- 
porary rising  in  the  air  and  coming  down  again  with  rain  and  dew, 
especially  with  the  latter,  which  in  many  cases  constitutes  the  only 
means  of  locomotion,  was  almost  entirely  prevented  by  the  meteorolog- 
ical conditions  just  mentioned.  The  continued  severe  frost  and  the 
covering  of  the  ground  with  deep  snow  effectually  prevented  an  evap- 
oration of  water  and  consequently  a  rising  of  the  Schizophyte  germs ; 
and  the  pouring  rains  and  freshets  which  followed  carried  off  most  of 
the  existing  Schizophytes  before  any  rising  into  the  air  could  take 
place.  Hence,  during  the  latter  part  of  last  spring,  most  of  the  coun- 
try, at  least  as  far  as  this  State  (Illinois)  is  concerned,  had  become  dis- 
infected, and  if  it  had  not  been  for  certain  places  which  provided  favor- 
able conditions  and  afforded  protection  for  the  swine-plague  Schizo- 
phytes, we  might  have  got  rid  of  the  disease.  But  as  it  was,  many  hog 
lots  and  pastures  contained  old  straw-stacks,  &c.,  and  much  of  the  timber- 
land  near  creeks  and  the  headwaters  of  the  rivers  was  full  of  underbnish 
and  of  old  vegetation,  which  afforded  adminible  protection  against  those 
meteorological  influences  so  adverse  to  the  propagation  of  the  swine- 
plague  germs,  and,  as  a  great  deal  of  just  such  timbered  land  is  used 
as  hog  pastures  or  bog  ranges,  a  great  many  disease  germs  were  pre- 
served and  survived,  though  in  most  places  in  a  somewhat  weakened 
or  dormant  condition.  Only  in  some  places — I  shall  have  occasion  to 
describe  a  few  of  them — the  Schizophytes  were  preserved,  it  seems,  in 
full  vigor,  and  in  them,  and  in  them  only  malignant  cases  of  swine 
plague  could  be*  found,  while  at  all  other  places  where  the  disease  made 
its  appearance  the  prevailing  type  was  a  rather  mild  one. 

After  the  pouring  rains  in  the  spring  ceased  almost  continuous  dry 
weiither  set  in.  It  was  interrupted  only  by  a  few  light  rains  and  caused 
the  whole  season  to  be  exceedingly  droughty,  until  about  the  latter  part 
of  Septembiir,  when  it  again  commenced  to  rain.  The  swine-plague 
Schizophytes,  therefore,  wliieli  survived  the  effect  of  frost  and  snow  in 
the  winter,  and  were  not  carried  off  by  the  jwuring  rains  and  freshets 
in  the  s]mng,  in  many  cases  became  deprived  of  an  element  very  essen- 
tial to  tbeir  metaniori)hosis,  i)ropagation,  and  existence — ^they  lacked  a 
siifticiency  of  moisture.  So  again  it  happened  that  those  still  existing 
lutsidc  of  the  organism  of  a  (liHcasecl  hog  survived  only  in  such  places 
as  wei*e  not  easily  (U^prived  of  nioistnre  by  the  continued  drought,  for 
instance,  in  old  straw-stacks  and  in  timber  containing  much  under- 
brush and  old,  rank  vegetation.  At  any  rate  timber-lots,  pastures,  and 
^og-yards  containing  old  straw-stiicks  constituted  the  very  places  in 
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which  new  outbreaks  of  swine  plagae  occnrred.  It  is  the  season  of 
frequent  light  rains,  of  heavy  dews,  and  of  warm  weather  that  is  favor- 
able to  a  rapid  development  and  propagation  of  the  Schizophytes.  If 
we  shall  again  have  a  hard  winter — continuous  frost  and  lasting  snow — 
I  am  not  afraid  to  predict  that  next  year  will  bring  very  little  swine 
plague,  and  that  of  a  mild  type. 

2.  Cannes  consisting  in  human  interference. — One  cause  of  the  greater 
leniency  and  the  slower  spreading  of  the  plague  can  be  found  in  &e  fact 
that  farmers,  as  a  rule,  have  reduced  the  size  of  their  herds  of  swine. 
Of  course,  the  disease  does  not  originate  any  more  in  a  large  herd  than 
in  a  small  one,  but  having  once  made  its  appearance  and  gained  a  foot- 
hold it  will,  for  obvious  reasons,  spread  much  more  rapidly,  or  attack 
more  animals  at  the  same  time,  and,  as  a  necessary  consequence,  be 
more  malignant  in  a  large  herd  than  in  a  small  one.  That  such  is  tlie 
case  was  fully  explained  in  my  last  report.  A  second  causd  may  be 
found  in  better  hygiene.  On  the  whole,  the  keeping  of  swine  has  im- 
proved in  the  last  few  years;  they  receive  better  care,  and  it  seems  to 
me  are  kept,  on  an  average,  in  cleaner  quarters.  The  farmers  have 
leameil  something ;  a  gi*eat  many  of  them  have  profited  by  the  advice 
given  iu  the  reports  of  the  Department  of  Agriculture;  at  any  rate, 
some  of  the  rules  laid  do^v^l  in  the  reports  in  regard  to  the  treatment  of 
swine  and  prevention  of  the  plague  have  found  practical  application  in 
many  places  and  in  numerous  herds. 

AlthoQgh  there  is  no  proof  whatever  that  swine  plague  can  originate 
from  uncleanliness,  dii;t,  bad  food,  or  poor  care,  there  can  be  no  doubt 
that  bad  hygienic  conditions  contribute  materially  in  making  existing 
cases  of  the  disease  more  malignant,  and  not  only  in  that  way,  but  also 
(more  directly)  promote  the  spreading  of  the  disease,  because  filth  and 
dirt,  stagnant  pools  of  water,  accumulation  of  half-rotten  manuit)  and 
of  old  straw  in  a  hog-yard,  provide  very  favorable  conditions  for  the 
presei'vation  of  swine-plague  Schizophytes,  and  also  constitute  excel- 
lent vehicles  by  means  of  which  a  "natui^al  infection^  is  easily  eflEected. 
Besides  all  this,  an  animal  compelled  to  live  under  bad  hygienic  con- 
ditions possesses,  on  account  of  its  weakened  constitution,  more  predis- 
position and  >nH  sooner  succumb  to  any  zymotic  disease  than  an  animal 
properly  treated  and  cared  lor.  It  seems  to  be  one  of  the  laws  of  nature 
that  wherever  a  high  organism  is  weakening  or  approaching  <lecay  the 
lowest  forms  of  life  are  sure  to  flourish. 

Finally,  another  cause  of  the  present  mild  type  and  of  the  slower 
spreading  of  the  i^lague  (a  very  efficient  one  in  conjunction  with  the 
effects  of  the  frost  and  snow  of  the  winter,  the  freshets  and  the  pouring 
rains  of  the  spring,  and  the  drought  of  the  summer)  consists  in  the  fol- 
lowing: Every  farmer  in  the  west  has  become  convinced  that  swine 
plague  is  contagious  and  will  "go  through  a  herd"  if  it  once  makes 
its  appearance.  A  great  many  farmers,  therefore,  have  made  it  a  rule 
to  dispose  immediately  of  the  whole  herd,  or  at  any  rate  of  all  the  hogs 
that  are  marketable,  as  soon  as  a  case  of  swine  plague  is  discovered. 
Thus  animals  are  ot\en  sold  and  shippeil  which  weigh  considerably  less 
than  a  hundred  poiuids  live-weight.  So  it  happens  that  in  whole  dis- 
tricts the  ravages  of  the  plague  are  often  limited  to  young  pigs,  old 
brood-sows,  and  lean,  unsalable  shoats.  If  a  herd  of  swine  is  sold  and 
8hi])ped  as  soon  as  a  case  of  the  plague  occurs  the  disease,  of  course,  has 
nothing  to  work  upon  and  must  disappear  on  that  farm.  It  is  therefore 
obvious  that  wherever  it  is  made  a  rule  to  sell  the  whole  herd  as  soon 
as  infected,  the  spreailing  of  the  disease,  the  malignancy  of  the  morbid 
ppooess,  and  the  losses  sufi'ered  will  be  materially  lessened  as  far  as  that 
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loca;lity  is  concerned.  But  whether  such  an  immediate  Belling  of  in- 
fected and  diseascKi  animals  should  be  recommended  and  encouraged, 
or  whether  the  practice  should  be  prohibited  on  account  of  spreading  the 
infectious  principle  all  over  the  country,  and  thus  undermining  the  con- 
fidence of  the  consumers  of  pork,  is  a  different  question. 

There  are  probably  some  other  causes  directly  acting  upon  the  Schiz- 
ophy  tes  which  are  able  to  increase  or  decrease  their  power  to  do  mischief, 
but  if  such  causes  exist  they  have  escaped  observation  and  can  only  be 
guessed  at  by  analogy.  That  one  and  the  same  kind  of  Schizophytes 
may  at  times,  or  under  certain  conditions,  be  less  malignant  in  their  effect 
upon  an  animal  organism  than  at  others,  or  even  under  certain  condi- 
tions be  i)erfectly  harmless  and  under  others  productive  of  a  most  fatal 
disease,  has  been  demonstrated  by  Dr.  Hans  Buchner,  in  Munich  (c/l 
TJeher  die  cxperimenUlle  Erzeivgitng  des  MUzhra/ndcontaqiums  aus  den  Meu- 
pilzen  und  ii-ber  die  Enstehung  des  Milzhrandea  durch  Einathmun^y  1880), 
who  has  conclusively  proved  that  ^' Baeillm  anthracis^^  said  ^'BdoiUus 
suhtilis  "  are  identical  forms,  differ  only  by  their  effect  upon  an  aTiiipa) 
organism,  and  can  be  changed  from  one  to  another  by  cultivation. 

MORBID   CHANGES  AND  MORBID  PROCESS. 

Although  numerous  post-morion  examinations  were  made,  no  morbid 
changes  of  any  importance  not  met  with  before,  or  not  already  mentioned 
in  my  former  "reports,  have  be<?n  loiind,  unless  it  is  an  abnormal  brittle- 
ness  of  the  bones,  but  particularly  of  the  ribs,  which  was  noticed  in 
nearly  every  ease  examined  during  my  present  and  previous  investiga- 
tions. It  wa«  not  mentioned  in  my  former  reports,  because  it  wias  not 
considered  as  of  any  importance,  but  was  looked  upon  only  as  a  conse- 
quence of  the  gradual  wasting  away  of  all  animal  tissues.  On  the  whole, 
ttie  morbid  changes  presented  proved  to  be  the  same,  and  particularly 
the  characteristic  changes  in  the  lungs,  consisting  in  an  infiltration  with 
exudation,  and  finally  hepatization  of  tlie  pulmonary  tissue,  and  more  or 
less  enlargement  of  the  lymphatic  glands.  These  were  never  absent.  In 
most  cases  the  affected  part  of  the  lungs  contained  numerous  very  small 
but  plainly  visible  extravasations  of  blood,  and  the  enlargement  of  tlie 
lymphatic  glands  was  most  pronounced  in  tho^e  of  the  mesenterium.  In 
one  case — a  small  pig  belonging  to  Mr.  Postlethwaite — some  of  tie  mes- 
enteric glands  presented  an  enormous  size,  and  measured  fuUy  an  inch 
in  thickness.  The  pig  was  affected  with  a  malignant  tjTpe  of  swine 
plague,  and  was  much  emaciated.  The  peculiiir  and  characteristic  mor- 
bid changes  in  the  large  intestines  (the  ulcerous  tumors)  were  less  fire- 
quently  met  with  in  former  years,  and  intestinal  and  lung  worms  {Stron- 
gylus  paradoxvJi)  were  found  in  but  few  cases,  and  in  those  only  in  com- 
paratively small  numbers. 

One  peculiarity,  however,  not  often  noticed  before,  because  not  con- 
stant or  specially  looked  tor,  may  deserve  mention.  In  youug  pigs 
which  had  been  sick  for  some  time  a  great  diversity  was  found  to  exist 
as  to  the  size  of  the  red  blood  corpuscles.  This  difference  in  size,  always 
ittended  with  considerable  difference  in  shape  (the  latter,  by  the  way, 
has  been  observed  in  a  great  many  cases),  seems  to  be  the  more  pro- 
^lounced  the  yonnger  the?  ])ig  when  taken  sick  ami  the  longer  it  maybe 
liling.  This  difference  in  the  size  of  the  red  blood  corpuscles  was  found 
to  be  the  most  striking  in  a  young  (suckling)  pig  Wlonging  to  Mr.  Bar- 
nard, in  Clianipaign,  and  killed  by  bleeding  on  October  u.  The  measure- 
iients  were  made  on  the  same  day,  from  four  to  five  hours  after  the  pig 
tip/f  ^o^i,  killed,    i  found  in  nearly  every  field  blood  corpusdles  ranging 
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in  size  fix)m  439/*  (s^j^  inch)  to  as  much  as  S.55fi  {t^  inch),  while  a  good 
many  varied  between  5.5/i  and  7.33/i.  One  exceedingly  small  one  meas* 
ured  only  4.03/1,  and  the  very  largest  as  much  as  9.15/it,  or  nearly  ^ijV^ 
inch.  The  average  size  of  the  blood  corpuscles  of  a  healthy  pig  has  been 
set  down  as  about  6/i  or  -^^  inch.  The  differences  in  shape  or  form 
often  presented  by  the  red  blood  corpuscles  in  the  blood  of  diseased  and 
dead  pigs  have  been  stated  in  my  farmer  reports.  It  will,  therefore,  be 
sufficient  to  mention  that  it  is  a  frequent  occui'rence  to  fmd  in  the  per- 
fectly fresh  blood  of  a  diseased  animal,  or  of  one  that  has  just  died  or 
been  killed  while  in  an  advanced  stage  of  the  disease,  some  blood  cctr- 
puscles  of  a  perfectly  normal  appearance  and  nearly  circular,  sharply 
delink  outline,  while  others  in  the  same  flekl  present  an  almost  angular, 
edged,  crenated,  or  very  irregular  shape.  As  nothing  new  of  any  im- 
portance in  regard  to  morbid  changes  has  presented  itself,  it  will  not  be 
necessary  to  give  the  details  of  every  post-mortem  examination  made. 
An  account  of  the  results  of  the  post-mortem  examinations  of  animals 
which  furnished  material  for  experiments,  or  were  subjected  to  an  ex- 
periment, will  bo  all  that  is  required,  and  will  be  given  below. 

In  regard  to  the  morbid  process,  my  former  observations  are  confirmed 
by  macroscopic  and  microscopic  examinations,  wherever  material  was 
available.  Scarcely  any  opportunity  for  a  microscopic  examination  of 
morbid  tissues  and  morbid  products  was  neglected,  and  particularly  the 
morbid  tissues  of  all  animals  from  which  material  for  experiments  was 
taken,  have  been  subjected  to  a  searching  microscopic  examination,  and 
some  of  them  have  furnished  sections  for  permanently-mounted  slides. 

Although  I  will  not  deny  that  the  swine-plague  Schizophytes  may 
act  as  a  ferment,  or  as  a  chemical  agency,  like  many  other  pathogenic 
Microbes,  I  must  again  confess  I  have  not  been  able  to  observe  any  in- 
disputable evidence  of  such  action,  except  in  so  far  as  certain  chemical 
changes  necessarily  are  produced,  and  the  composition  of  animal  fluids 
and  tissues  must  bo  changed  by  the  Schizophytes  or  Microbes  to  the 
same  extent  as  the  latter  appropriate  matter  belonging  as  constituent 
parts  to  the  animal  fluids  and  tissues  for  their  own  supjwrt,  metamor- 
phoses, and  propagation.  They  seem  to  act  as  parasites  and  not  as  a 
virus  or  a  chemical  poison. 

EXPERIMENTS. 

As  stated  in  my  last  report,  the  experiments  made  last  year  gave 
strong  evidence  that  pigs  inoculated  with  swine  plague,  but  treated  for 
some  time  (about  two  weeks)  with  carbolic  acid  as  a  prophylactic,  did 
not  only  become  affected,  but  also  evinced  afterwards  a  much  diminished 
predisposition,  or,  in  other  words,  acquired  nearly,  if  not  fully,  the  same 
partial  immunity  iroiu  future  infection  as  is  i>ossessedby  pigs  which  have 
recovered  from  an  actual  attack.  It  was  found  that  pigs  which  never 
had  the  disease,  but  were  inoculated  with  infectious  lung  exudation  and 
immediately  treated  with  carbolic  acid  for  a  sufficient  length  of  time  to 
cover  the  longest  known  period  of  incubartion  or  stage  of  colonization^ 
either  did  not  take  sick  at  all  or  showed  but  very  slight  symptoms  of 
reaction,  and  also  acquired  either  perfect  immunity  from  future  attacks, 
or  at  any  rate  contracted  the  disease  only  in  a  very  mild  form  if  afterwards 
exposed  to  infection  or  inoculated  with  infectious  material  obtained 
from  an  animal  wliii*h  was  diseased  with  or  had  died  of  a  malignant  type 
of  Bwine  plague.  It  was  therefore  but  natural  to  arrive  at  the  conclu- 
Am  that  a  prophylactic  treatment  with  carl)olic  iujid  continued  for  a 
eoaple  of  weeks  might  possibly  produce  the  same  or  a  similar  e£Gdat  in 


324         REPORT  OF  THE   COMMISSIONER  OF  ▲QBICULTURE. 

the  animal  organism  concerning  fatore  predisposition  as  the  morbid  pro- 
cess itself.  K  such  bbould  be  the  case,  and,  as  I  said  before,  the  results 
of  my  experiments  made  it  appear  probable,  I  concluded  tortlier  that 
possibly  the  same  effect  (partial  or  perfect  immonity  from  swine-pls^e 
infection,  either  for  Ufe,  or  for  a  certain  length  of  time)  might  be  obtained 
by  a  carbolic-acid  treatment,  instituted  ^fore  an  infection  or  inocula- 
tion liad  taken  place,  and  then  argued  that  if  such  should  be  ifche  case 
swine  plague  might  be  considered  as  conquered,  even  if  the  immunity 
thus  effected  should  not  last  during  life  but  only  for  a  certain  length  of 
time,  several  months  for  instance,  because  a  hog  is  hardly  ever  Stowed 
to  live  longer  than  a  year  or  t^o,  and  is  usually  sent  to  the  butchers  be- 
fore it  is  fairly  full  grown.  Although  considering  such  an  inference  as 
rather  sanguine,  the  indications  were  strong  enough  to  make  further 
experiments  in  that  direction  not  only  desirable  but  almost  imperative, 
because  if  it  should  prove  to  be  a  fact  that  carbolic  acid  not  only  firus- 
trates  the  effect  of  an  inoculation,  or  of  a  natural  infection,  but  also  de- 
stroys future  predisposition,  then  a  thoroughly  practical  means  of  pre- 
vention, easy  of  application  and  available  to  every  farmer,  is  found  and 
placed  at  our  disposal. 

It  was  also  shown  by  my  former  experiments  that  an  inoculation  with 
cultivated  swine-plague  Schizophytes  (cultivated  in  an  innocent  fluid 
foreign  to  the  organism  of  a  hog)  is  followed  as  a  rule  by  a  mild  attack 
which  seldom  becomes  fatal,  and  that  such  a  mild  attack  is  just  as 
effective  in  produciug  partial  immunity  from  future  infection  as  an 
attack  of  the  plague  brought  on  by  natural  infection,  or  by  an  inocu- 
lation with  infectious  lung  exudation  directly  £rom  tne  body  of  a  dis- 
eased or  dead  bog,  but  it  also  very  soon  became  evident  that  such  a 
cultivatio(Q  of  swine-plague  Schizophytes  and  systematic  inpculations 
of  pigs  with  cultivated  Schizophytes  are  not  exactly  things  which  a 
common  farmer  can  be  expected  to  do,  and  that  by  advocating  aoch 
means  of  prevention  much  more  damage  than  good — more  spreading  of 
the  plague  than  prevention — ^might  be  the  result.  In  a  country  where 
a  scientiflc  and  trained  veterinary  surgeon  can  be  found  in  nearly  every 
village,  as  is  the  case  in  most  parts  of  Northwestern  Europe,  such 
prophylactic  inoculations  may  be  practicable  enough,  but  in  our  country 
they  are  not  easily  instituted,  and  if  introduced  would  be  liable  to  pro- 
duce much  mischief.  Consequently,  the  experiments  with  prophylactic 
inoculations  of  cultivated  Schizophytes  were  soon  dropped  as  not  prom- 
ising, under  present  circumstances,  any  results  of  practical  value,  and 
others,  promising  better  and  more  i)ractical  results,  were  taken  ^p. 

1.  Experiments  with  individual  animals. 

Until  November,  1880, 1  had  my  experimental  station  at  Champaign, 
but  when  December  arrived  no  suitable  material  could  be  found  there. 
Mild  cases  of  swine  plague  were  still  existing,  and  can  nearly  always  be 
found  somewhere  in  a  district  or  country  in  which  a  great  many  hogs 
are  raised,  and  in  which  the  plague  has  gained  a  permanent  foothold, 
but  mild  cases  were  not  what  I  wanted.  I  therefore  had  to  look  about 
br  another  location. 

After  considerable  inquiry  and  traveling  to  several  places  in  search 
)f  cases  of  a  malignant  type,  I  found  some  diseased  herds  of  swine  near 
Blount  Palatine  ( December  I i ),  Magnolia  ( Dec*^niber  12 and  13),  and  Clear 
^reek  (December  14),  in  Putnam  County,  UHuois;  but  the  diseaMe  ap- 
^*ared  to  be  on  the  wane  in  every  herd  visited,  and  asaU  three  village^ 
qnit^  a  diyfauce  from  i*ny  railroad,  and  neither  of  them  offered  any 
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Dacilities  for  tlie  establishment  of  an  experimental  station— every  one 
seemed  to  be  afraid  to  have  on  his  place  or  in  his  neighborhood  a  pig- 
pen in  which  experiments  were  to  be  made  with  the  disease-^l  was  com- 
pelled to.  go  farther  in  search  of  a  more  suitable  location. 

Finally  (December  22)  I  sacceeded  in  finding  some  diseased  and  in- 
fected herds  of  swiue  in  Palmyra  Township,  Lee  County,  Illinois,  and  in 
theeastem  and  southeastern  parts  of  Whitesides  County,  which  promised 
to  furnish  material  for  some  time.  I  therefore  established  a  new  exper- 
imental station  near  Prairieville,inPalmyra  Township,  Lee  County,  had 
a  suitable  pig-pen  built,  made  all  necessary  arrangements,  and  bought 
six  healthy  pigs,  each  about  five  months  old,  which  were  delivered  on 
January  6,  1881.  These  pigs  I  intended  to  treat  for  fifteen  days  with  car- 
bolic acid,  and  ^ave  them  three  times  a  day  about  10  drops  of  a  95-per- 
cent,  solution  of  the  pure  crj'staUized  acid  for  every  100  pounds  of  live 
weight,  or  about  45  drops  three  times  a  day  in  the  water  for  drinking 
for  all  six  pigs.  But  at  the  end  of  the  fifteen  days,  about  January  20, 
I  was  not  able  to  find  any  swine  plague  of  a  malignant  type  within  fif- 
teen mile«.  A  hard  winter  with  severe  frosts  and  an  abundance  of  snow 
had  set  in,  and  the  disease,  wherever  it  was  existing  in  the  latter  part 
of  December  or  the  fore  part  of  January  in  a  rather  malignant  form,had 
either  disappeared  or  had  assumed  a  much  milder  type.  As  it  was  my 
intention  to  subject  the  efficacy  of  carbolic  acid  as  a  prophylactic  to  a 
severe  test,  and  did  not  wish  to  spoil  my  pigs  forfurther  experiments  by 
an  inoculation  with  material  from  a  mild  case  of  disease  which,  more- 
over, would  not  decide  anything,  1  preferred  to  wait  a  few  days  and  con- 
tinue my  search  for  malignant  cases.  Meanwhile  I  was  called  away  from 
my  experimental  station  and  prevented  Jfrom  carrying  out  my  plans  for 
the  time  being. 

It  was  not  till  Febniary  17  that  I  was  again  able  to  attend  to  my  pigs. 
The  carbolic  acid  treatment  during  my  absence  had  been  interrupted, 
but  had  been  continued  much  longer  than  was  originally  intended.  It 
was  again  commenced  on  my  return,  but  not  being  able  to  obtain  suita- 
ble material  for  inoculation  it  was  once  more  interrupted,  and  the  pigs 
were  not  inoculated  until  March  11,  after  I  had  finally  succeeded  in 
procuring  reliable  material  for  inoculation  in  Avondale,  Adair  County, 
Iowa,  on  the  farm  of  Mr.  Hulbert.  Mr.  Hulbert  had  originally  about 
700  head  of  hogs  j  200  of  these  died^  when  he  became  alarmed  and  sold 
all  those  yet  in  a  marketable  condition ;  consequently  when  I  arrived 
he  had  comparatively  few  animals  left,  afnd  most  of  these  were  sick.  I 
found  a  sow  pig,  about  ten  months  old,  which  ^lad  just  died,  lying  in  a 
fence  corner.  It  was  very  much  emaciateil  and  evidently  had  been  sick 
for  some  time,  i>erhaps  over  a  we^k. 

Postmortem  examination. — Externally  a  puri^lish  redness  on  the  lower 
sorfiEuse  of  the  body.  Internally  all  lymphatic  glands  enlarged ;  cal- 
losity on  the  internal  surface  of  three  ribs,  which  evidently  had  been 
Jracturecl  when  the  animal  was  young;  pleura  everywhere  smooth  and 
normal,  even  where  coating  the  callous  swelling;  both  lungs  infiltrated 
with  exudation  and  containins:  innumerable  small  extravasations  of 
blood,  in  form  and  appearance  of  minute  red  specks ;  three-fourths  of  the 
lung  substance  more  or  less  hepatized,  and  hepatization  in  dififerent 
stages,  and  evidently  of  different  age.  No  other  morbid  changes  of  any 
consequence,  except  a  cyst  worm  (Echinococcus)  imbedded  in  the  left 
kidney. 

I  took  the  whole  left  lung,  which  was  put  into  a  large,  perfectly  clean 
botlle  with  a  tight-fitting  glass  stopper,  and  a  small  vial  ^11  of  blood  as 
matcrrial  for  inoculation  and  for  microscopical  examination^  luad  left 
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immediately  for  my  experimental  station,  where  I  arrived  on  the  mom- 
iug  of  the  lltli.  The  experimental  pigs,  two  by  two,  in  separate  pens, 
and  designated  as  ISio.  1,  No.  2,  No.  3,  No.  4,  No.  5,  and  No.  6,  were  im- 
mediately inocalated  with  lung  exudation  in  the  usual  manner.  A  very 
large  inoculation  needle  was  used,  and  each  pig  received  three  punctures. 
In  addition,  pig  No.  6,  which,  together  with  No.  6,  occupied  the  same  pen, 
consumed  the  whole  left  lung,  and  pig  No.  6,  the  smallest  animal  in  tiie 
lot,  received,  mixed  with  water,  all  the  blood  serum  and  lung  exudation 
which  had  oozed  out  of  the  lung. 

It  must  be  remembered  here  that  a  prolonged  treatment  with  car- 
bolic acid,  which  caused  a  considerable  reduction  of  animal  heat,  close 
confinement,  and  severe  cold,  had  not  promoted  the  growth  of  the  ani- 
mals; during  the  last  month,  especially,  they  had  not  been  doing  as 
well  as  might  have  been  desired  -,  still  none  of  them  showed  any  signs 
or  symptoms  of  disease. 

I  endeavored  to  take  their  temperature,  but  owing  to  the  shyness  and 
excitement  of  the  animals  found  it  a  difficult  matter,  and  did  not  snc- 
cee<l  in  getting  tlie  exact  degree.  I  only  learned  that  the  temperature 
of  all  of  them  was  some  degrees  below  normal.  With  pigs  Nos.  1  and 
2,  which  occupied  the  same  pen,  the  carbolic-acid  treatment  was  con- 
tinued for  one  week  aft(?r  the  inoculation  had  been  made,  while  it  was 
discontinued  with  the  others  as  soon  as  they  had  been  inoculated.  The 
food  of  all  the  pigs  consisted  of  corn,  slop,  or  mashes  of  bran  and  shorts, 
a  little  skimmed  milk  (now  and  then),  and  water.  Glean  straw  was 
used  for  beilding.  Up  to  March  24  all  six  pigs  remained  free  fix>m  any 
disease.  At  that  date  a  more  successful  attempt  was  made  to  take 
their  temperature.  It  was  found  to  be  nearly  the  same  in  all  six  ani- 
mals ;  it  varied  between  90^  and  97op.,  consequently  was  very  much 
below  normal.  This  great  reduction  of  temperature,  it  seems  to  me, 
must  have  been  due  to  the  carbolic-acid  treatment,  which,  with  some 
interrnptions,  had  been  continued  quite  a  long  time— much  longer  than 
was  orighially  intended.  It  is  also  possible  tliat  when  not  present  my- 
self the  Jiand  of  the  young  man,  who  was  intrusted  with  feeding  and 
taking  care  of  the  pigs  in  my  absence,  became^  at  timeSj  a  little  too 
heavy  and  the  doses  too  large.  At  any  rate  it  was  noticed  that  the 
pigs,  in  spite  of  good  food,  but  undoubtedly  to  be  accounted  for  by  the 
abnormally  low  temperature  of  the  blood,  the  close  confinement,  and 
the  hard  and  lasting  winter,  did  not  thrive  or  increase  in  weight  and 
size.  They  seemed  to  feel  clrilly,  and  inclined  to  huddle  together,  but 
no  symptoms  of  swine  plague  could  be  observed,  except,  perhaps,  in 
No.  5,  in  which  it  was  doubtful  whether  any  disease  was  existing  or  not. 
Nos.  1, 2,  and  4  were  unquestionably  free  from  disease,  and  Nos.  3  and  6 
did  not  shr^w  any  8ymi)tom8.  It  was  therefore  concluded  to  watch  the 
l)igs  closely,  and,  as  the  usual  or  longest  known  period  of  incubation 
had  about  expired,  to  make  another  inoculation  if  material  could  be 
l)rocured. 

After  many  futile  attempts  in  the  stock-yards  and  in  the  vicinity  of 

Champaign,  Lincoln   (Logan   County),   Si)ringtleld,  and  New  Berlhi 

(Siuigamon  County),  and  other  ])laces  in  this  State,  I  finally  succeeded 

A])ril  15)  in  finding  swine  plague  of  a  malignant  type  near  Tipton, 

Moniteau  County,  ]\iissouri,  at  the  farm  of  Mr.  Claas,  who  had  recently 

ost  12  head  of  hogs  out  of  a  herd  of  35.    I  found  several  animals  lying 

lead  in  the  i)}isture,  but  they  had  been  dead  a  day  or  two  and  were 

dready  in  a  state  of  decomposition;  and  as  the  material  for  inoculation 

vould  have  to  be  carried  a  long  distance  and  be  preserved  fbr  at  least 

-t'o  ^invo  1  "onclnded,  in  order  to  get  fresh  material,  to  buy  of  Mr.  Claas 
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a  very  sick  pig.  This  I  did,  and  it  was  at  once  killed  by  bleeding.  It 
was  a  sow  pig  about  six  months  old.  It  bled  very  little ;  the  blood  was 
dark  colored,  or  not  sufficiently  decarbonized.  The  morbid  changes 
presented:  Externally,  uuinerous  petechise,  or  small  extravasations  of 
blood  in  the  skin  and  subcutaneous  tissnes  of  the  lower  surface  of  the 
body  and  between  the  legs.  Internally  all  lymphatic  glands  enlarged; 
the  connective  ti/iisue,  and  even  the  fat  on  the  lower  sur&Lce  of  the  body, 
between  th  c  hind  legs  and  under  the  shoulder-blade,  full  of  small  extrava- 
sations  of  blood,  presenting  small  red  specks;  both  lungs  full  of  exuda- 
tion, extensively  hepatiaed,  and  containing  innumerable  small  extravasa- 
tions of  blood ;  pericardium  somewhat  affected,  but  heart  nearly  normal. 
In  the  abdominal  cavity:  Ulcerous  tumors  in  the  colon  but  none  in  the 
caecum,  and  extravasations  of  blood  in  the  membranes  of  the  stomach. 
1  took  portions  of  both  lungs  as  material  for  inoculation  and  for  micro- 
scopical examination  and  put  them  in  a  large,  clean  bottle,  with  a  well- 
fitting  glass  stopi)er.  On  the  morning  of  April  18  I  reached  my  experi- 
mental station,  and  finding  my  material  f^^esh  and  in  a  good  conc^tion  im- 
mediately inoculated  all  six  pigs,  and  gave  ix)rtions  of  the  diseased  lungs 
to  pigs  Nos.  3  and  4.  On  examining  the  pigs  before  they  were  inocu- 
lated I  found  pigs  Nos.  1  and  2  perfectly  free  from  disease;  No.  4  did 
not  sfiow  any  plain  symptoms,  but  was  looked  upon  with  some  suspi- 
cion, while  Nos.  3, 5,  and  6  exhibited  some  symptoms  and  appeared  to  be 
slightly  affected.  They  Jthe  three  latter  animals)  showed  in^lications 
of  an  affection  of  the  lungs,  coughed  some,  and  had  become  somewhat 
emaciated.  The  first  plain  symptoms  of  disease  were  observed  in  pig 
No.  6  about  the  1st  of  April,  but  no  marked  change  occurred  until  some 
time  afterward,  consequently  the  period  of  incubation  or  colonization — 
from  March  1 1  untH  April  1  (pig  No.  5),  and  April  18,  or  perhaps  a  day  or 
two  earher  (pigs  Nos.  3  and  6) — had  been  an  unprecedentedly  long  one 
in  every  animal.  On  May  4  it  was  evident  that  pigs  Nos.  3, 5,  and  6 
were  diseased,  while  pigs  Nos.  1, 2,  and4did  not  show  any  symptoms  what- 
ever and  appeared  to  be  healthy.  The  last  inoculation  (April  18)  proba- 
bly aggravated  the  already  existing  very  light  attack  of  swine  plague  in 
in  pigs  Nos.  3, 5,  and  6,  but  evidently  had  no  effect  upon  the  others,  not- 
withstanding the  material  used  for  inoculation  {cf,  post  mortem  examina- 
tion of  Mr.  Claas's  pi^)  was  undoubtcMlly  of  the  most  malignant  character 
and  perfectly  fresh  wnen  the  inoculation  was  made.  On  May  6  it  was  de- 
cided to  sacri  fice  pi  g  No.  3,  at  that  date  apparently  the  sickest,  for  the  pur- 
pose of  ascertaining  the  amount  and  degree  of  morbid  changes  produced. 
The  pig  was  killed  by  bleeding.  Post-mortem  examination:  No  external 
changes  excei)t  a  very  unclean  condition  of  the  skin.  Internally  the 
lungs  presented  those  morbid  changes  which  are  characteristic  of  swine 
plague,  but  the  hepatization  was  not  extensive,  as  only  about  one-fourth 
of  the  whole  lung  tissue  was  seriously  affected;  the  lymphatic  glands 
were  enlarged.    No  other  morbid  changes. 

Altliougli  no  diseased  ho^s  could  be  found,  and  the  plague  had  appar- 
ently disaf»peared  in  Lee  County,  a  great  many  young  pigs  were  lost  in 
nearly  all  the  herds  in  which  swine  plague  of  a  mild  type  had  been  pre- 
vailing in  the  summer  and  in  the  fall.  A  large  number  of  those  sows 
which  had  been  afl'ected  but  had  recovered  months  ago,  and  were  ap- 
parently in  good  health,  either  miscarried  or  lost  their  pigs  soon  aftesr 
they  were  honi.  The  latter,  as  a  rule,  were  sick  but  a  short  time  before 
they  died,  and  either  showed  more  or  less  plain  symptoms  of  swine 
plague  or  simply  declined  and  withered  away.  A  few  were  examined 
ftfter  death,  and  presented  morbid  changes  in  the  lungs  characteristic 
of  Bwine  plague,  and  more  or  less  enlargement  of  the  lymphatic  glands^ 
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but  nothing  else  abnormal  was  observed.  A  gentleman  whose  fiEurm  is 
only  half  a  mile  from  my  experimental  station,  and  is  personally  known 
to  me  as  a  man  who  takes  very  good  care  of  his  swine,  lost  about  a  hun- 
dred young  pigs.  His  sows  were  all  in  an  excellent  condition  and  showed 
no  trace  of  disease,  but  they  had  been  slightly  affected  in  the  tall. 

Not  able  to  obtain  fresh  material,  I  made  no  more  inoculations,  bat 
kept  the  remaining  dve  pigs  under  observation  until  May  21.  At  that 
date  pig  No.  6  was  killed  by  bleeding  for  examination.  It  was  the  sickest 
of  the  lot,  for  pig  No.  5,  which  first  showed  symptoms  of  disease,  had 
sufficiently  recovered  to  be  considered  as  an  almost  healthy  pig.  Post- 
mortem  examination  of  pig  No.  6:  All  organs  were  found  to  be  in  a 
perfectly  healthy  condition,  except  the  lymphatic  glands,  which  were 
enlarged,  and  the  lungs,  of  which  nearly  one-fourth,  limited  mainly  to 
the  anterior  portions,  had  become  impervious  to  air,  but  was  not  enlarged 
in  size  or  filled  with  any  fresh  exudation.  A  portion  of  the  right  lobe 
exhibited  traces  of  having  been  filled  with  exudation  which  had  under- 
gone absorption.  The  condensed  parts  (those  impervious  to  air)  were  pale, 
bloodless,  somewhat  shrunken,  and  showed  that  the  morbid  changes 
were  not  of  recent  origin,  but  had  for  some  time  been  undergoing  a  re- 
trogressive process.  The  liver  wus  rather  pale,  and  the  pericsurliuin 
contained  a  small  quantity  of  serum.  The  pig  undoubtedly  would  have 
lived,  but  I  desired  to  see  the  extent  of  the  morbid  changes  produced, 
and  also  the  extent  of  the  retrogressive  process,  so  I  decided  to  kill  it 
For  reasons  which  will  be  more  fully  explained  hereafter,  no  more  inoc- 
ulations were  made. 

A  brief  recapitulation  of  the  experiments  just  related  may  be  in  place. 
All  six  pigs  consumed,  before  they  were  inoculated,  an  abundance  of 
carbolic  ticid,  much  more  than  was  intended  they  should  have  had,  be- 
cause the  carbolic-acid  treatment,  although  interrupted  for  neany  a 
month,  was  continued  a  suflicient  length  of  time  to  cover  more  than 
twice  the  longest  known  period  of  incubation,  fourteen  or  fifteen  days, 
while  it  was  my  intention  it  should  simply  cover  it  once.  The  causes  oi 
the  prolongation  of  the  treatment  have  bet^n  stated.  Pigs  Nos.  3,  4,  6, 
and  6  did  not  receive  a  drop  of  csirbolic  acid  after  the  first  inoculation, 
and  only  Nos.  1  and  2  i^eceived  a  small  quantity  for  one  week  longer. 
In  all  six  pigs  the  c^iirbolic-acid  treatment  had  the  effect  of  considerably 
reducing  the  animal  heat  to  several  degi^ees  below  normal,  and  this  ab- 
normally low  tem]>erature  remained  for  some  time  after  the  carbohc- 
acid  treatment  had  been  discontinued.  On  March  24,  thirteen  days  after 
pigs  Nos.  3, 4, 5,  and  6,  and  six  days  alter  Nos.  1  and  2  received  the  last 
<loae  of  carbolic  acid,  none  of  tlie  six  pigs  had  a  temperature  above 
DT^F.  nor  below  9G^F.  IMrther,  in  pigs  Nos.  1  and  2  both  inoculations, 
first  and  second,  reinainiMl  iuefl'ective;  in  pig  No.  4  the  effect  produced 
by  the  first  inoculation,  it'  any  at  all,  was  a  very  slight  one,  and  the  sec- 
ond inoculation  did  not  have  any  visible  effect  whatever,  while  pigs  Nos. 
Ti,  5,  and  6  contracted  the  disease  from  the  first  inoculation,  but  only 
after  an  unprecedentedly  long  period  of  incubation,  and  then  only  in  a 
very  mild  form,  which  it  seems  was  slightly  aggravated  by  the  effect  of 
the  second  incx^ulation.  Pig  No.  5  recovered  and  pigs  Nos.  3  and  6 
would  have  I'ecovered  if  I  had  not  killed  them  by  bleeding.  In  all  my 
foiiner  expeiiments  an  inoculation  with  infectious  material  (lung  exuda- 
tion) like  that  ujsed  on  the  six  pigs  never  failed  to  produce,  within  three 
to  lifteen  days,  or  on  au  average  in  about  six  days,  a  malignant  and 
isually  fatal  case  of  swine  plague,  unless  the  pig  inoculated  imme- 
iiately  received  prophylactic  treatment,  or  hiul  acquired  partial  immu- 
pity{ioftt  itc  uatuT'^i  predisposition)  either  by  a  previous  attack  of  swine 
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pljigao,  from  which  it  liad  recovered,  or  by  previous  inoculations,  ren- 
dered iueffective  by  proi)er  pro]>hylactic  treatment.  Consequently  it 
must  be  concluded  the  carbolic-acid  treatment  had  the  effect,  in  two  of 
the  experimental  pi^s  (Nos.  1  and  2)  of  altogether  destroying  the  pre- 
disposition, and  in  the  other  four  (Nos.  3, 4,  5,  and  C)  of  greatly  dimin- 
ishing the  same,  because  the  disease  prouuced  was  in  every  case  of  a 
very  mild  form — as  to  pig  No.  4,  it  is  even  doubtful  if  it  became  affected 
at  all — did  not  become  fatal,  and  oiUy  made  its  appearance  after  an  ex- 
ceedingly long  period  of  incubation.  If  the  prophylactic  treatment  with 
carbolie  acid  had  not  produced  immunity  by  destroying  the  predisposi- 
tion in  pigs  Nos.  1  and  2,  and  had  not  greatly  diminished  the  predispo- 
sition in  pigs  Nos.  3,  4,  5,  and  6,  and  if  simple  inefficacy  or  weakness  of 
the  material  used  for  the  first  inoculation  had  been  the  cause  of  pigs 
Nos.  1  and  2,  and  perhaps  No.  4,  not  contracting  swine  plague,  and  of 
the  others  escaping  with  a  very  mild  attack,  then  it  must  be  supposed 
ttie  second  inoculation  with  material  from  a  very  malignant  source — the 
pig  from  which  it  was  taken  had  ulcerous  tumors  in  tJie  colon,  and  be- 
longed to  a  herd  In  which  the  disease  proved  to  be  exi^^edingly  fatal — 
would  have  had  effect  and  would  have  produced  a  severe  attack  of  the 
plague,  at  any  rate  in  pigs  Nos.  1  and  2,  and  probably  in  No.  4;  but  it 
did  not.  On  the  contrary',  it  had  no  effect  whatever  on  those  three  pigs, 
and  but  a  very  slight  one,  if  any  at  all,  on  the  other  three,  which  had 
not  yet  recovered  from  the  mild  attack  caused  by  the  first  inoculation. 
The  exceedingly  long  period  of  incubation  alone  is  proof  that  the  car- 
bolic acid  mast  have  diminished  the  predisposition,  or  in  other  words 
have  produced  conditions  not  all  favorable  to  a  rapid  development  and 
propagation  of  the  Schizophytes.  From  all  this  it  must  be  concluded 
that  the  prophylactic  treatment  with  carbolic  acid  produced  in  the  ani- 
mal organism  essentially  the  same  or  very  similar  changes  or  conditions 
inimical  to  a  development  and  |)ropagatiou  of  Schizophytes,  which  are  pro- 
duced and  left  behind  by  an  attaek  of  swine  plague  from  which  the  animal 
recovers.  The  difference  in  the  effect  of  the  first  inoculation  upon  the 
individual  pigs,  which  were  all  treated  alike,  except  that  pigs  Nos.  1 
and  2  received  carbolic  a<dd  for  one  week  after  they  had  been  inoculated, 
and  therefore  one  week  longer  than  the  other  four  pigs,  may  be  taken 
as  an  indication  that  a  prophylactic  treatment  with  carbolic  acid  is  prob- 
ably the  most  effective  if  continued  for  some  time — long  enough  to 
cover  the  usual  period  ot*  incubation — after  an  inoculation  or  infection 
has  taken  place,  and  is  less  efi'iKJtive  if  the  whole  treatment  precedes  the 
infection  or  is  discontinued  at  the  time  or  before  an  inoculation  or  in- 
fection takes  place.  ^Vhether  it  is  the  reduction  of  animal  heat  pro- 
duced by  a  continued  use  of  carbolic  acid  that  interferes  with  the  effi- 
cacy of  an  inoculation,  or  whether  other  changes  in  the  conditions  neces- 
sary or  favorable  to  the  development  and  propagation  of  swine  plague 
Schizophytes  are  brought  about  by  a  continued  treatment  with  ciirbolio 
acid,  and  constitutes  the  cause  of  the  partial,  and  in  some  cases  com- 
plete, immunity',  is  not  very  easy  to  determine.  If  it  fe  the  reduction  of 
temperature,  the  effect  somewhat  agrees  with  the  results  of  certain  ex- 
periments with  Bacillus  antliraoifi  made  by  Toussaint  and  others,  who 
found  that  a  certain  degree  of  animal  heat  is  essential  to  the  develop- 
ment of  anthrax,  and  that  the  latter  cannot  be  communicate  to  animals 
T![hose  temperature  of  the  blood  is  a  few  degrees  higher.  If,  also,  a  cer- 
tiuu  degree  of  animal  heat  is  essential  to  the  development  of  swine 
plagae,  it  would  be  explained  why  that  disease  is  more  infectious  to 
hogs  than  to  other  animals  having  either  a  lower  or  a  higher  temper- 
ature of  the  blood.    C'hickens,  for  instance,  do  not  seem  to  be  suscep- 
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tible  at  all — at  least  I  never  succeeded  in  conuOiimicatin^c  swine  plague 
to  a  clrickeu — and  human  beings,  wbo  have  a  lower  temperatore  than 
swine,  are  at  any  rate  not  Ciisily  infected. 

I 

2.  EXPERniENTS  WITH  PROPHYLACTICS  ON  HERDS  OF  SWIKE. 

As  my  instructions,  received  some  time  last  spring  from  the  Depart 
ment  of  Agriculture,  required  me  to  "go  into  the  field"  and  commence 
experiments  with  prophylactics  on  diseased  and  infected  herds  of  swuie 
by  the  first  of  June,  and  as  I  found  it  exceedingly  diiUcult  or  next  to 
impossible  to  procure,  even  at  considerable  expense  and  much  loss  of 
time,  inoculation  mat<?nal  from  animals  affected  with  a  malignant  type 
of  swine  plague  at  not  too  great  a  distance  from  my  exx)erimental  sta- 
tion, I  concluded  to  make  no  more  inoculations,  but  to  drop  my  exi)eri- 
ments  on  individual  animals  and  commence  operations  in  the  field. 
Therefore  eaiiy  in  May  I  looked  about  for  herds  which  had  just  become 
infected,  or  in  which  SJ^nptom8  of  swine  plague  had  just  made  their  ap- 
pearance. It  did  not  take  very  long  to  find  infected  herds,  but  another 
difficulty  was  encountered.  Wherever  the  plague  made  its  ^i>earanc6 
in  a  herd  of  swine  old  enough  and  in  sufticient  condition  to  be  market- 
able, in  nearly  every  case  the  owner  disposed  of  them  by  sliippiqg  or 
selling  every  animal  as  soon  as  he  became  convinced  that  the  disease 
had  invaded  his  herd.  This  was  easy,  because  tlie  price  of  pork  was  a 
comparatively  high  one,  and  most  of  the  buyers,  generally  not  overscru- 
pulous, especially  if  able  to  buy  at  a  reduced  rate,  bought  almost  every- 
thing that  was  offered.  So  it  often  happened  that  a  herd  very  suitable 
for  prophylactic  treatment  if  found  one  day  w.ere  sold  or  shipped  a  day 
or  two  later,  or,  as  sometimes  liajipened,  even  the  same  day.  Thus  sev- 
eral experiments  were  cut  off"  before  fairly  commenced  and  before  any 
results  could  be  obtained.  On  May  IGth  I  found  an  infected  henl  about 
four  miles  northwest  of  Champaign,  belonging  to  Dr.  Pearman,  and  con- 
sisting in  all  of  oS  animals.  Among  them  I  found  three  shoats  veiy 
sick  and  already  showing  pum])ing  motions  of  the  flanks;  four  or  five 
others  were  slightly  affected,  and  two  young  pigs,  yet  sucking,  wxre 
plainly  diseased.  The  latter  were  coughing  and  exhibitexl  other  ciiarac- 
teristic  symptoms,  such  as  thinness  of  the  flanks,  dix)oping  of  the  head, 
&c.  The  herd  was  divided  into  three  different  lots ;  one  contained  3 
brood  sows  and  IS  young  pigs;  another  one  35  shoats,  and  a  third  2 
older  sows  heavy  with  pig,  and  probably  not  infected.  Dr.  Pearman^s 
farm  is  about  three  and  a  half  or  four  miles  northwest  of  Champaign 
City,  and  consists  of  160  acres  of  nearly  level  land,  mostly  drain^  by 
ditcliQiS.  The  soil  is  a  rich  black  loam.  The  3  brood-sows  and  their  18 
pigs,  2  of  the  latter  plainly  diseased,  were  kept  in  the  orchanl,  where 
they  could  not  get  any  water  except  what  was  given  them.  They  there- 
fore could  be  compelled  to  take  medicines  and  receive  regularly  three 
times  a  day,  in  their  slop  or  water  for  drinking,  from  eight  to  ten  drops 
of  carbolic  acid  for  every  100  i)ound8  of  live  weight  they  represented. 
Their  weight,  as  was  all  the  following  cases,  was  estimated  by  the  owner. 
Ijot  No.  2,  conii)os<Hl  of  35  shoats,  among  them  3  very  sick  and  4  or  5 
affected,  was  kept  in  a  hog  pasture,  which  cont;uned  for  shelter  a  large 
cluster  of  young  iiiaj)le  trees,  and  was  traversed  diagonally,  running 
from  northeast  to  southwest,  by  a  ditch  from  eight  to  ten  feet  In  width 
which  contained  from  six  to  ton  inches  of  water.  This  lot  had  access  to 
Jie  dit<'>h,  and  therefore  could  not  be  com])elled  to  partake  regularly  of 
the  carbolic  aci<l  oirered.  Lot  No.  3,  composed  of  2  aged  sows,  tempoi'a- 
^•iiT  ->^^<.miio/i  ii  im<r  lot  which  coutaiucd  an  old  straw-stack  nearly  rotten 
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dth  a^e.    The  sows  had  been  in  the  hog  lot  only  a  few  days,  and  had 
10  access  to  any  water  except  what  was  given  to  them. 

Dr.  Pearman's  beixl  was  again  visited  on  May  25.  The  three  sick 
iboats  (two  t)aiT0W8  and  one  sow)  appeared  to  be  worse;  they  were 
nore  emaciated ;  showed  great  difficulty  of  breathing ;  at  each  breath 
mm])ing  motions  of  tbe  iianks;  they  kept  away  from  the  herd,  but 
ilways  near  the  ditch,  which  at  this  time  contained  but  little  water. 
Otherwise  no  essential  changes  were  observed,  except  that  a  few  more 
)f  the  sboats  were  coughing  and  exhibited  other  slight  indications  of 
Deing  aftected.  May  27  one  of  the  very  sick  shoa£,  a  bari'ow,  died. 
On  May  29  Dr.  Pearraan  concluded  to  dispose  of  the  two  remaining 
rery  sick  sboats,  and  gave  me  permission  to  kill  them,  one  by  bleeding 
md  the  other  by  shooting.  The  one  first  killed  was  a  barrow.  It  had 
been  castigated  not  more  than  four  weeks  before,  or  about  a  week  be- 
fore It  showed  tbe  first  symptoms  of  disease.  Post-mortem  examination : 
Lymphatic  glands,  not  only  in  the  mesenterium,  but  everywhere,  very 
much  enlarged ;  tbe  lungs  presented  the  cbaracteristic  morbid  changes 
>f  infiltration  with  exudation,  numerous  small  extravasations  of  blood, 
md  partial  and  complete  hepatization  in  three-fourths  of  this  whole  sub- 
stance. The  same,  on  a  cut,  presented  a  mottled  appearance,  as  gray 
Mid  red  hepatization,  much  infiltration,  and  partially  yet  healthy  portions 
lobules)  of  lung-tissue  could  be  found  side  by  side  joining  ea<5h  other, 
rhe  spermatic  chords  appeared  very  much  swelled  and  coated  with  a 
lirty,  whitish-gray,  crumbling  mass  similar  in  appearance  to  the  surface 
3f  the  ulcerous  tumors  usually  or  often  found  in  the  csBcum  and  colon  in 
nalignant  cases  of  swine  plague.  No  other  morbid  changes.  The  sec- 
)nd  pig,  a  sow  (both  animals  were  about  eight  months  old)  was  killed 
[)y  flhooting  it  in  the  head.    It  was  killed  by  shooting  because  it  was 

turally  wild  and  too  quick  to  be  easily  caught  in  a  large  pasture,  and 
^e  did  not  wish  to  produce  any  new  morbid  changes — congestion  and 
Bxtravasations  of  blood  in  tbe  lungs — by  running  the  animal,  especially 
18  it  was  a  warm  day.  Post-mortem  examination :  Lymphatic  glanc^ 
enlarged  and  lungs  degenerated  in  the  same  degree,  but  not  quite, 
^ough  nearly,  to  the  same  extent  as  in  tbe  pig  first  examined.  These 
:wo  pigs,  and  tbe  one  that  died  on  May  27,  Dr.  Pearman  informed  me, 
ilways  kept  company,  and  used  to  make  their  lair  side  by  side,  or  on 
X)p  of  each  other  in  pig  fashion,  in  tbe  old,  partially  rotten  straw-stack 
n  the  hog  lot  now  occupied  by  tbe  two  aged  sows.  This  was  when  the 
lerd  was  undivided  and  the  animals  allowed  to  go  where  they  pleased, 
rhe  division  had  been  made  only  a  short  time  before  my  first  visit.  It 
nust  be  bere  mentioned  that  Dr.  Pearman's  herd  was  last  year  affected 
rrith  swine  plague  and  that  the  diseased  animals  were  kept  in  the  hog 
ot  which  contains  tbe  old  straw-stack. 

May  31. — A  few  more  of  tbe  sboats  having  commenced  to  cough  and 
ihow  symj)toms  of  the  disease,  tbe  whole  herd  was  given  in  my  charge, 
arrangements  were  made  by  which  it  became  possible  to  compel 
jvery  animal  to  take  its  dose  of  carbolic  acid  three  times  a  day.    The 
liteh  in  the  bog  pasture  bad  become  dry.    Among  the  three  brood- 
re  and  eighteen  pigs  Avbicb  had  been  subjected  to  a  regular  treat- 
with  carbolic  acid  from  tbe  time  of  my  first  visit  all  syinptoms  of 
e  had  disappeared.    Tbey  were  all  doing  well. 

t  3. — Decided  improvement  among  tbe  sboats  comjyosing  lot  No.  2} 
Y  a  few  animals  are  coughing  and  all  have  good  appetite.  The  two 
01  in  the  straw-stack  lot  (No.  3)  have  now  18  pigs,  all  apparently 

fliy. 

J     >  weeks  later  all  of  Dr.  Pearman's  swine  appeared  healthy.    Most 
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of  the  shoat&,  or  in  fa^t  a]l  those  in  a  good  enough  condition  to  be 
shipped  to  market,  were  sold. 

Looking  about  and  makiD|i:  inquiries  for  other  diseased  and  infected 
herds,  I  met  with  much  disai)i>oiiitraent.  The  following  case  may  serve 
as  a  sample.  I  had  learned  that  Mr.  Joe  Maxwell,  3  miles  northwest 
of  Mahomet,  and  about  15  miles  from  Champaign,  was  losing  his  hogs. 
I  went  there  on  June  IG  and  found  that  he  was  just  shipping  his  hogs 
to  Chicago  to  market.  He  denied  the  existence  of  swine  plague  in  lus 
herd,  and  although  admitting  that  he  had  lost  '^now  and  then  a  few 
animals,  the  same  as  other  people,"  he  alleged  that  he  merely  shipped 
his  whole  herd  of  hogs  because  they  were  not  doing  well,  and  he  desired 
to  commence  anew  with  another  bree<l.  My  information  as  to  the  ex- 
istence of  swine  plague,  followed  by  numerous  deaths  in  Mr.  Maxwell^s 
herd  of  swine,  was  positive,  and  from  a  very  reliable  source.  I  had  no 
opportunity  to  see  the  hogs;  they  were  already  on  the  way  to  the  rail- 
road station.  Mr.  Maxwell  lives  near  the  Sangamon  BSver,  had  swine 
plague  in  bis  herd,  and  used  *•  sure-cure  hog-cholera  medicine  ^  for  some 
weeks  before  he  concluded  to  ship.  It  is  even  probable,  but  of  this  I 
am  not  certain,  that  tlie  disease,  though  very  likely  in  a  mild  form,  was 
not  entirely  absent  from  his  farm  for  a  long  time,  may  be  for  over  a  year. 
He  admitted  that  his  ])igs  never  had  done  well^  and  that  he  had  lost 
some  now  and  then  through  the  whole  year.  It  is  especially  in  the  tim- 
ber and  on  the  timbered  borders  of  small  streams  where  swine-plague 
has  a  firm  foothold,  is  hardly  ever  entirely  absent,  and  where  the  disease 
germs  find  protection  and  survive,  even  if  destroyed  nearly  everywhere 
else  bv  conditions  unfavorable  to  their  existence.  I  mention  this  one 
case  of  disappointment  only  out  of  a  great  many  encountered  by  me. 

June  23.— ^Mr.  Hogan,  in  Urbana,  has  two  pigs  about  five  montha  old 
belonging  to  the  same  litter.  One  of  them  is  affected  with  swine  plague 
and  has  been  sick  for  three  or  four  days.  It  has  considerable  diarrhea, 
and  exhibits  other  characteristic  8.>Tnp'oms.  The  other  pig,  although 
undoubtedly  infected,  as  both  pigs  occupy  the  same  pen,  does  not  seem 
to  be  ailing,  but  is  lively  and  has  good  appetite.  I  had  them  at  once 
separated,  and  ordered  for  each  pig,  three  times  a  day,  four  drops  of 
carbolic  acid  in  the  slop,  or  in  the  water  for  drinking,  but  only  the  pig 
apparently  yet  healthy  consumed  its  full  dose,  the  other  one  being  too 
sick  to  take  much  food  and  drink. 

June  27. — The  sick  pig  is  much  worse;  is  very  weak  and  emaciated, 
and  its  squealing  is  faint  and  of  a  peculiar  hoarseness,  characteristic  of 
an  advanced  stage  of  swine  plague.  The  other  pig  seems  to  be  per- 
fectly healthy. 

June  28. — The  sick  pig  died,  and  the  post-morteni  examination  made 
almost  immediately  after  death  revealed  the  usual  morbid  changes.  The 
other  pig,  which  took  its  dose  of  carbolic  acid  three  times  a  day,  re- 
mained healthy. 

Mr.  Percival's  herd,  about  5  niiles  south  and  1  mile  east  of  Cham- 
paign, was  visited  on  July  1.  The  herd  is  a  small  one  and  consists  ol 
only  eight  or  ten  grown  animals  and  a  litter  of  pigs.  Three  of  the  lat- 
ter wei^  found  to  be  veiy  sick  and  emaciated,  and  evidently  afEected 
with  swine  plague  in  an  julvanced  stage,  while  the  health  of  the  other 
animals  appeared  to  be  doubtful.  The  sow,  the  dam  of  the  pigs,  ap- 
peared to  be  the  le^st  ailing  animal  in  the  lot,  but  she  had  an  attack  of 
swine  plague  about  a  year  ago,  from  which  she  recovered.  An  old 
itraw-stack  in  the  hog  lot  i^robably  preserved  the  infectious  principle 
luring  the  winter.  The  farm  itself  is  composed  of  mostly  low  and  flat 
mid,  ino.linp'i  ^^  ^3e  wet  where  not  artificially  drained  by  tiles.    I  pre- 
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scribed  carbolic  acid,  eight  to  ten  drops  for  every  100  ponnds  of  live 
weight,  three  times  a  day,  and  have  not  heard  of  any  deaths^  some  time 
later,  however,  I  learned  from  Mr.  Percival  that  some  of  his  pigs  were 
not  Qoing  well,  and  I  was  asked  to  prescribe  for  worms.  I  did  not  con- 
sider the  herd  as  very  snitable  material  for  testing  a  prophylactic  treat- 
ment, because  it  wa^^  a  very  small  one,  and  all  the  grown  animals  had 
the  plague  last  year  and  had  recovered,  and  the  disease  among  the  pigs, 
which  were  about  two  months  old,  was  of  a  mild  and  somewhat  chronic 
form,  slightly  aggravated,  perhaps,  by  the  presence  of  worms.  Besides^ 
a  separation  could  not  be  made,  and  so  I  did  not  make  another  visit, 
but  tried  to  find  other  herds. 

Having  been  infonned  that  swine  plague  might  be  found  in  Effingham 
County,  especially  in  the  timbered  districts  near  the  Little  Wabash,  I 
went  there  in  quest  of  diseased  and  infected  herds  July  5  and  6,  but 
found  only  here  and  there  one  or  two  sick  pigs  belonging  to  people  who 
keep  but  few  such  animals.  I  found  that  these  people  also  ship  their 
hogs,  if  only  half-way  marketable,  as  soon  as  they  find  anything  wrong 
with  them. 

On  July  8  I  learned  of  the  existence  of  cases  of  swine  plague  in  the 
neighborhood  of  -^tna,  a  village  in  Coles  County,  on  the  S.  C.  R.  E., 
about  52  miles  south  of  Champaign.  I  went  there  at  once  and  found 
a  nest  of  disease  in  a  little  village  ealled  Paradise.  2J  or  3  miles  nprth- 
west  of  -^tna,  and  near  the  upper  portion  of  the  Little  Wabash.  One 
and  a  half  miles  above  Paradise,  also  on  the  Little  Wabash,  is  a  ^w- 
mill,  at  which  quite  a  herd  of  hogs  is  kept,  and  at  that  mill,  I  was  in- 
formed, swine  plague  was  very  bad  six  weeks  before  it  broke  out  at 
Paradise.  The  owuer  of  the  mill,  Mr.  Hiram  Clapp,  was  reported  to 
have  lost  a  large  number  of  swine,  and  to  have  but  a  few  diseased  ani- 
mals left.  His  herd  had  access  to  the  Lit  tie  Wabash.  At  Paradise  I 
went  first  to  Mr.  R.  Deckhard's  pla<je,  and  found  one  portion  of  his  herd 
of  swine,  composed  of  four  brood-sows,  with  their  litters,  and  several 
shoatfi,  in  all  about  50  head,  in  the  orchard  and  barnyard;  and  another 
portion  of  the  herd,  consisting  of  a  dozen  shoats  running  at  large,  prin- 
cipally in  the  timber  on  the  banks  of  the  Little  Wabash,  which,  at  Para- 
dise, is  not  much  of  a  river,  but  only  a  good-sized  creek.  The  whole 
herd  had  been  running  at  large  till  recently,  when  the  brood-sows  and 
several  of  the  smaller  shoats  had  been  driven  into  the  orchard  and  barn- 
yard. I  found  three  dead  shoats  in  and  near  the  creek,  three  more  dan- 
gerously sick,  or  in  an  advanced  stage  of  swine  plague  and  barely  able 
to  walk,  and  several  others  exidently  ailing,  while  undoubtedly  #very 
one  of  the  shoats  running  at  large  in  the  woods  and  not  yet  apparently 
diseased  were  more  or  less  infected.  I  learned  from  Mr.  Denckhard  that 
his  pigs  had  caught  the  disease  from  animals  owned  by  his  mother,  who 
lives  a  little  farther  north  and  above  him;  or,  at  any  rate,  his  mother's 
pigs,  which  used  to  be  a  good  deal  together  with  his  own,  had  first  com- 
menced dying.  Acting  upon  my  advice  Mr.  Deckhard  drove  all  the 
outfiide  pigs  which  did  not  ai>pear  to  be  ailing  out  of  the  woods  into  the 
orchard  and  barnyard,  together  with  the  brood-sows  and  pigs  and  some 
ats,  and  left  the  very  sick  animals  to  their  fate  in  the  timber  for  the 
T!  of  some  better  place  to  take  them.  They  were  not  admitted  with 
tuo  hers  into  the  orchard  and  barnyard  for  fear  of  still  more  infection. 
I        M)  subject  thoui  to  treatment  was  considered  useless.    The  herd 

18      ut  uji  in  the  orchard  and  barnyard  contained  one  very  sick  ani- 

,      small  emaciated  shoat  with  a  temperature  of  lOC^F.,  and  half  a 

1  others  evidently  aflected.    I  advised  the  removal  of  the  very  sick 

c,  but  Mr.  Deckhard  th(»ught  it  might  recover.    The  whole  herd  in 
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the  orchard  and  barnyard,  \rhich  could  not  get  any  water  except  what 
"was  given  to  them  iu  troughs  pumped  from  a  well,  was  subjected  to 
treatment,  and  received  three  times  a  day  ten  drops  of  carbolic  acid,  for 
every  100  pounds  of  live  weight,  iu  the  water  for  drinking.  This  treat- 
ment was  continued  till  July  26. 

From  Mr.  li.  Dockhard's  I  went  to  Dr.  Deckhard's  place,  where  I 
found  throe  shoats  shut  up  in  an  isolated,  small  yard.    They  had  come 
from  the  herd  of  Mrs.  Deckhard,  the  doctor's  grandmother,  had  recently 
been  transferred,  and  exhibited  plain  sj- mptoms  of  the  first  stages  of 
swine  plague.     All  three  were  coughing,  but  had  yet  some  appetite, 
and  were  active.    I  subjected  them  to  the  same  treatment  as  Mr.  Deck- 
hard's  herd.    Mrs.  Deckhard's  place  was  not  visited,  because  her  son 
informed  me  that  most  of  her  pigs  had  died  and  that  the  few  yet  alive 
were  convalescent.    Another  man  in  l^iradisehad  lost  three  pigs  (shoats), 
had  two  very  sick,  and  one  apparently  healthy.    Found  sdeo  a  case  on 
my  return  in  A^Aiuij  but  only  in  a  small  herd,  originally  consisting  of 
six  animals.    Of  these  two  had  died,  one  was  dying,  and  three  were 
apparently  yet  healthy.    IVLade  the  same  provisions  for  the  latter  as  for 
the  infected  animals  in  Paradise. 

Went  again  to  Paradise  on  July  12  and  found  all  the  animals  in  treat- 
ment doing  well  except  that  one  very  sick  shoat  with  a  temperature  of 
106OF.  The  sick  shoats  left  to  their  fate  in  the  woods  were  dead.  The 
doctor's  pigs  were  still  coughing,  but  were  no  worse  in  any  respect  and 
had  good  appetites.  Made  another  visit  on  July  18  and  found  every 
animal  in  treatm(Mit  alive  ami  doing  well  except  the  very  sick  shoat, 
which  had  died.  The  doctor's  pigs  showed  considerable  improvement 
My  last  visit  was  made  on  July  25,  when  I  found  every  animal  in  treat- 
ment, old  an/1  young,  not  only  very  much  improved  but  also  thrifty 
and  without  any  symptoms  of  disease.  Those  of  Dr.  Deckhard  had 
stopped  coughing  and  had  gained  in  flesh.  Kot  intending  to  come 
again,  I  requested  both  Mr.  Deckhard  and  his  son,  the  doctor,  to  send 
me  word  if  anything  should  happen  or  if  any  relapse  should  take  place. 
On  August  18  J  received  word  from  Dr.  Deckhard  that  all  the  pigs  were 
healthy  and  doing  well. 

July  22. — Having  learned  of  cases  of  swine  plague  existing  south  of 
Philo,  in  Crittenden  Township,  I  went  there  and  found  a  diseased  herd  of 
swdne  at  IVlr.  Wimmer's  place,  about  seven  or  eight  miles  south  of  Philo, 
and  about  20  miles  from  Champaign,  near  theEmbarras  River.  Found 
the  whole  herd,  said  to  consist  of  forty-odd  head,  running  at  large  in 
the  tfmber,  w  hich  extended  with  some  interruptions  to  the  river,  nearly 
a  mile  and  a  half  from  the  house.  Saw  numerous  hog-wallows  in  the 
timber,  and  at  least  half  a  dozen  dead  hogs,  more  or  less  puti*efied,  lying 
in  different  parts  of  the  woods,  but  mostly  iti  or  near  the  hog- wallows, 
and  all  within  a  radius  of  a  quarter  of  a  mile.  Saw  but  few  live  hogs; 
the  timber  was  extensive,  and  the  time  of  the  day  not  being  feeding 
time,  could  not  ascertain  the  exact  number  of  hogs  still  li\ing  and  ap- 
parently healthy.  Made  one  post-mortem  examination  of  a  pig  about 
two  months  old,  which  had  been  dead  but  a  short  time  and  was  the  only 
one  not  yet  decomiiosed.  Besides  the  usual  morbid  changes  iu  the  lungs 
and  considerable  enlargement  of  the  lymphatic  glands,  1  found  adliesion 
oetween  the  ])ulmonary  and  costal  pleuras,  between  the  pulmonary 
•)leura  and  diaphragm,  and  between  ti  -^  heart  and  pericardium,  but 
nothing  very  abntn-mal  in  the  abdominal  eavity.  Advised  Mr.  Wini- 
mi^r  to  make  a  small  yard,  or  large  i)en,  on  high  and  dry  ground,  desti- 
tute of  wat(*,r  and  of  hog-wallows,  but  convenient  to  the  well,  and  to 
•Irive  all  the  animals  appaiently  healthy,  or  but  slightly  affected,  into 
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n.  Left  also  some  carbolic  acid  and  instructs  him  how  to  use 
n  drops  for  every  100  poands  of  live  weight  three  times  a  day  in 
ater  for  drinking. 

»m  Mr.  Wimmer's  place  I  went  to  Mr.  Schaofer's  farm,  about  one 
vest  and  near  the  Embarrass  Eiver.  Mr.  Schaefer  had  recently 
bout  100  head  of  swine,  and  had  only  two  shoats  left,  which  ap- 
d  to  be  healthy,  or  rather  convalescent.  Went  from  there  to  '^ir. 
jfer's  nephew,  Mr.  Schaefer,  jr.,  who  lives  about  half  a  mile  farther 
,  or  down  the  river.  On  his  place  swine  plague  had  just  made  its 
irunce.*  Ili.s  lierd  consisted  of  about  100  head,  mostly  shoats,  of 
I  several  exhibited  symptoms  of  disease,  but  not  finding  him  at 
no  arrangements  could  be  made. 

my  way  home  I  called  in  at  Mr.  Postletwhaite's,  who  lives  a  few 
farther  north,  towards  Philo,  sAso  near  the  Embarrass  Eiver,  but 
rt  distance  above.  Mr.  Postlethwaite  lost  most  of  his  hogs  last 
and  I  merely  called  to  see  how  his  swine  were  getting  along.  He 
low  120  very  nice  shoats,  and  thought  them  to  be  all  right,  but 
we  went  through  the  hog  pasture,  a  piece  of  timber  land,  I  could 
out  to  him  several  sick  ones,  among  them  two  or  three  which 
id  very  plain  and  unmistakable  symptoms  of  the  plague.  I  ad- 
him  to  take  all  his  hogs,  with  the  exception  of  those  I  pointed  out, 
from  the  infected  hog  pasture  to  another  place  on  a  piece  of  high 
jy  ground,  and  there  to  treat  them  with  carbolic  acid,  and  to  give 
in  their  water  for  drinking,  three  times  a  day,  from  eight  to  ten 
for  every  100  pounds  of  live  weight.  Havijig  no  more  carbolic 
vith  me,  I  gave  him  an  order  for  some  to  a  druggist  in  Philo.  He 
ised  to  follow  my  advice. 

these  people  live  in  or  near  the  timber  on  the  upper  portion  of  the 
Lrrass  Kiver,  which  is  a  tributary  of  the  Wabash.  The  countiy  is 
;ly  rolling,  but  in  some  places  rather  low  and  wet,  though,  as  a 
not  swampy.  Near  the  banks  of  the  riv^r  it  is  for  the  most  part 
ed  with  timber,  which  is  pastured  by  cattle  and  hogs,  and  contains 
lerable  underbrush  and  much  old  and  decaying  vegetation.  All 
;  well  calculatCil  to  aflbrd  protection  to  swine-plagae  Schizophytes, 
ially  during  tlie  winter,  and  the  disease  in  consequence  is  probably 
•  entirely  absent  in  this  section  of  country,  and  only  at  certain 
of  the  year,  or  under  certain  conditions,  is  more  virulent  than  at 
s.  On  Mr.  l^ostlethwaitc's  farm — ^Ir.  P.  has  only  lived  there  a  year 
h  half — 1  am  informed  by  reliable  persons  that  swine  plague  has 
a  stationary  disease  for  several  years,  and  that  those  who  have 
there  have  also  been  much  troubled  with  diphtheria  and  typhoid 

Most  of  the  farmers  in  tha^  section  of  country  find  it  convenient 
their  ho^^s  run  at  large  in  the  timber;  therefore  it  should  not  be  a 
T  of  wonder  if  the  i)lague  survived  through  the  winter,  even  if  only 
3  or  a  few  places  in  the  timber;  that  new  cases  should  occur  in  the 
^  and  in  the  summer,  and  that  the  disease  thus  be  gradually  spread 
herd  to  herd,  aud,  though  at  first  probably  mild,  become  gradually 
malignant  and  more  fatal.  Between  the  places  of  Mr.  Postlethwaite 
f  Mr.  tSchaefor,  only  about  two  miles  apart,  a  large  dead  hog  was 
id  to  rot  in  a  hog-wallow  close  to  the  road,  and  produced  an  unbear- 
ich,  but  nobody  confessed  ownership  nor  considered  it  his  busi- 

remove  and  bury  it.    Living  hogs  w  ere  rooting  in  close  proximity. 

[uau  in   that  neighborhood,  li\ing  about  midway  between  Mr. 

ner  and  Mr.  ScJiaefer,  does  not  allow  his  hogs  to  run  at  large,  but 

them  shut  up  on  his  own  premises,  and  has  had  no  case  of  disease 

them. 
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July  27.— Visited  the  herds  of  Mr.  Postlethwaite,  of  Mr.  Schaefer,  jr. 
of  Mr.  Wise,  and  of  Mr.  Wimmer.  Mr.  Postlethwaite  had  called  for  the 
carbolic  acid  at  the  drug  store,  but  had  not  used  it,  neither  had  he  sep- 
arated his  shoats  nor.  taken  the  weD  ones  to  another  yard.  Everything 
was  precisely  as  I  found  it  before.  Except  that  more  animals  exhibited 
plain  symptoms  of  disease,  matters  were  about  as  I  left  them.  Still,  the 
latter  did  not  yet  manifest  a  malignant  charaoter,  and  I  have  not  the 
least  doubt  if  my  directions  had  been  followed  Mr.  Postlethwaite  would 
have  lost  but  very  few  pigs.  The  whole  herd  yet  occupied  the  old  hog 
pasture,  but  as  the  fence  was  defective  quite  a  number  occasionally 
crawled  out  and  in,  and  were  at  large  picking  up  and  disseminating 
the  infectious  principle.  When  I  first  visited  Mr.  Postlethwaite's  place, 
on  July  22,  he  denied  any  knowledge  of  the  existence  of  swine  plagae 
among  his  herd.  This  I  regarded  as  rather  strange,  because  I  well  knew 
that  he  had  lost  a  good  many  hogs  before  (last  year)  and  could  not  be 
ignorant  of  the  symptoms  of  the  disease.  Everything,  however,  was 
finally  explained.  It  leaked  out  that  a  day  or  two  before  my  first  visit 
he  had  shipped  all  his  older  hogs,  or  every  marketable  animal  on  the 
place,  and  only  kept  such  a«  were  too  young  and  too  small  to  be  sold. 
No  further  explanation  as  to  why  his  herd  contained  no  breeding  animals 
was  necessary,  but  only  shoats  from  five  to  eight  months  old,  and  a  few 
very  runty  older  animals  which  had'  the  disease  last  year  and  had  never 
fully  recovered.  He  again  promised  to  make  the  needful  separation  and 
to  comply  with  my  directions. 

At  Mr.  Schaefer's  place  everji:hing  was  in  the  same  condition  as  be- 
fore. I  met  him  on  the  road,  and  he,  too,  promised  to  separate  his  pigs 
and  to  take  those  not  evidently  diseased  away  from  the  iiitected  ground. 
Through  him  I'learned  of  another  diseased  herd,  located  a  mile  farther 
east  and  belonging  to  Mr.  Wise.  This  geiitleman  had  lost  25  head  of 
swine,  and  had  yet  about  30  living,  a  few  of  them  very  sick  and  evi- 
dently past  recovery.  He  hud  his  herd  divided  into  small  lots.  One 
animal  had  died  just  before  my  arri^^l.  The  post-mortem  examination 
revealed  the  usual  morbid  changes  in  the  Inngs,  involving  about  three- 
fouilhs  of  the  pulmonary  tissue,  adhesion  between  the  pulmonary  pleura 
and  the  diaphragm,  and  between  the  former  and  the  mediastinum,  and 
enlargement  of  the  lymphatic  glands.  I  took  the  right  superficial  and 
deeper  inguinal  glands,  whiQh  were  very  much  enlarged,  for  microscopic 
examination  and  for  mounting,  and  also  a  piece  of  the  diseased  lungs. 
Mr.  Wise  wa«  ready  to  comply  with  my  instnictions,  and,  as  will  here 
after  appear,  carried  them  out  faithfully. 

IVIr.  Wimmer  had  ma<le  the  advised  separation,  but  had  only  been 
able  to  find  17  shoats  worth  saving.  They  had  been  faithfully  treated 
with  carbolic  acid  and  were  apparently  improving,  notwithstanding  they 
were  cooped  up  in  a  pen  without  shelter  and  exjwsed  to  the  rays  of  the 
sun. 

August  1. — Made  another  visit  to  Mr.  Postlethwaite's  place.  When  I 
was  there  the  first  time  only  a  few  pigs,  as  state-d,  showed  symptoms  of 
disease,  while  at  my  second  visit  nearly  half  of  his  herd  was  more  or 
less  aflecteil.  I  thought  then  he  wouUl  surely  make  a  separation  and 
follow  my  directions,  but,  on  the  contrary,  I  found  nothing  whatever 
iiad  biicn  done,  oxce])t  that  a  few  of  the  sickest  pigs  had  been  fenced  in 
in  a  corner  of  tlu^  swine  pasture,  a  plac^  which  happened  to  be  fhll  of 
manure  and  to  be  on  the  highest  ground ;  it  was  the  old  feeding  place. 
T^he  disease  com  nieneed  to  present  a  decidedly  malignant  type,  amlnearly 
he  whole  herd  was  now  affecte<l;  five  animals  had  died;  four  others 
ver^  dvii»or  5  a  do/pn  or  more  were  in  the  last  stages  of  the  disease  and 
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conld  scarcely  be  induced  to  move ;  one  of  them  was  rather  piofiisel^ 
bleeding  from  the  nose,  a  symptom  only  observed  where  the  disease  is 
malignant.  Mr.  Postlethwaite  said  he  had  used  some  carbolic  add.  I 
have  my  doabta  about  it,  but,  if  he  has,  it  has  not  been  used  regularly, 
or,  if  used  regularly,  has  probably  been  given  to  animals  about  ready  to 
die.  I  again  emphatically  advised  strict  separation,  and  pointed  out  on 
the  premises  how  it  could  be  done  with  comparatively  little  labor^  but 
still  it  required  some  labor,  some  fence-making,  and  some  carryfng  of 
water.  Those  of  his  pigs  which  crawl  through  the  defective  fence 
usually  make  their  lair  under  a  large  old  corn-crib,  the  same  under  which 
last  year  a  great  many  pigs  died.  It  is  in  precisely  the  same  condition 
as  a  year  ago. 

Mr.  Schaefer  was  visited  next.  He,  too,  had  not  done  a  thing  by  way 
of  separation,  and  remarked  that  a  strict  separation  would  require  too 
much  labor  and  too  much  fencing,  and  might  after  all  not  do  any  good* 
He  had  used  some  carbolic  acid,  but  as  his  pigs  were  at  Uber^  to  go 
where  they  pleased,  and  were  not  at  all  obliged  to  drink  the  carbolized 
water,  it  is  very  doubtful  whether-  they  ever  got  much,  if  any.  They 
undoubtedly  took  the  most  of  their  water  for  drinking  from  the  numer- 
ous mud-puddles  and  bog- wallows  in  their  range,  and  may  even  have 
gone  to  the  river.  Several  of  Mr.  Schaefer's  animals  had  died,  and 
others  were  diseased.  Was  unable  to  determine  how  many  were  yet 
healthy  and  how  many  sick,  because  comparatively  few  could  be  found 
or  called  together,  for  their  range  is  extensive,  and  it  was  not  feeding 
time.  Urged  Mr.  Schaefer  once  more  to  separate  the  healthy  animals 
£rom  the  £seased  ones. 

My  next  visit  was  to  Mr.  Wise's  place.  A  few  pigs  had  died,  but  only 
such  as  were  very  sick  and  already  past  recovery  at  my  first  visit.  All 
those  not  very  sick  at  the  time  of  my  first  visit,  five  days  ago,  or  merely 
infected,  were  doing  well.    My  directions  had  been  complied  with.    Jklade 

postmortem  examination  of  a  young  pig  which  was  found  dead,  and 
was  one  of  those  very  much  diseased  at  the  time  of  my  first  visit.  It 
had  been  sick  a  long  time.  Its  dam,  too,  had  died  of  swine  plague. 
Death,  as  became  evident  by  the  post-mortem  examination,  was  much 
more  the  result  of  exhaustion  than  the  direct  or  immediate  consequence 
of  the  morbid  process.  The  lungs  and  lymphatic  glands  presented  the 
usual  and  characteristic  morbid  changes;  nothing  else  abnormal,  except 
the  heart  was  very  soft  and  flabby,  the  capillaries  of  the  auricles  iiyected, 
and  the  amount  of  blood  in  the  organism  reduced  to  a  minimum. 

At  Mr.  Wimmer's  place,  which  was  next  visited,  all  17  shoats,  sepa- 
rated and  under  treatment,  were  doing  exceedingly  well  and  gaining 
in  flesh.  A  few  others  left  in  the  woods  as  not  worth  saving,  and  had 
QOt  received  treatment,  were  dead. 

August  3. — Went  once  more  to  Mr.  Postlethwaite's,  for,  knowing  that 

t      disease  was  prevailing  in  his  herd  in  a  very  malignant  form,  I  was 

ious  to  use  it  for  testing  my  prophylactic  treatment,  but  my  effects 

V      )  in  vain;  nothing  whatever  had  been  done,  the  pigs  were'running 

ittrge  in  the  hog  pasture  in  the  timber,  in  the  yard,  under  the  old  com- 

b,  in  the  field,  and  even  on  the  public  highway,  or  wherever  a  fenoe 
not  tight  enough  to  prevent  their  getting  through.    They  were  dy- 

1^       idly;  15  had  died  in  two  days,  or  since  the  first  instant.    With 

mission  I  killed  for  examination  a  small,  emaciated  pig,  about  5 

luiS  old,  which  was  in  the  last  stage  of  swine  plague  and  a^ut  ready 

Found  all  the  lymphatic  glands,  but  especially  those  of  the 

iterium,  very  much  enlarged — some  of  the  mesenteric  glands  meas- 

K>ut  an  inch  in  their  transverse  diameter;  two-fifths  or  t^e  left  and 

22  AG 
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about  four-fiftliB  of  the  right  Inng  were  more  or  less  hepatized^  the  hepati- 
zation presenting  all  possible  stages  from  mere  infiltration  with  yetflaid 
exudation  to  gi*ay  hepatization,  about  ready  to  decay.  Besides,  there 
was  considerable  exudation  in  the  chest  and  in  the  perieardiam.  In  the 
abdominal  cavity  a  very  large  number  of  well-developed  uloerous  tumors 
of  a  nearly  uniform  size,  averaging  tiiat  of  a  good-sized  pea,  in  the  whole 
colon,  and  in  the  csBcum,  but  more  numerous  and  closer  together  in  the 
former  thaii  in  the  latter  intestine.  All  were  coated  on  tlieir  surfftceby 
a  dirty,  yellowish-looking  detritua. 

August  6. — Went  to  Mr.  Wimmer^s,  Mr.  Schaefer's,  and  Mr.  Wise^s, 
and  passing  by  Mr.  Postlethwaite's  place  I  called  in  and  found  that  noth- 
ing had  been  done,  except  he  had  shut  up  some  of  the  less  »flfected  ani- 
mals in  the  pen  which  a  few  days  ago  was  occupied  by  sick  animals 
which  had  all  died  there.  There  were  yet  78  animals  alive  out  of  titie 
original  126,  but  over  half  of  those  yet  alive  were  very  sick  and  will 
surely  die,  while  all  others,  with  the  possible  exception  of  one  singl 
animal,  were  more  or  less  affected. 

At  Mr.  Schaefer's  the  same  stato  of  affairs  prevailed.  He  had  no 
made  any  separation,  but  had  used  some  carbolic  acid  and  also  a  lot  o 
other  things,  such  as  sulphur,  lime-water,  &c.,  but  as  all  his  pigs 
access  to  numerous  hog- wallows,  and  could  even  go  to  the  river,  it  i 
more  than  doubtiul  wliether  they  ever  tasted  the  m^icated  water  in  th 
troughs.  Mr.  Schaefer's  pigs  had  commenced  to  die  very  fast.  PouncS^ 
some  dead  ones  by  the  roadside  in  hog-wallows. 

At  Mr.  Wise's  place  things  looked  different.    His  herd  was  separatec^3 
into  small  lots.    He  had  originally  55  head  of  swine,  large  and  small 
When  the  treatment  was  commenced  30  of  these  55  animals  were  eithe 
dead  (25)  or  very  sick  (5).    In  all,  28  of  these  30  (most  of  them  smi 
pigs)  died  and  two  recovered.    The  rest,  25  animals,  did  not  show  plai] 
symptoms  of  swine  plague  at  the  commencement  of  the  treatment; 
these  only  one  animal  afterward  exhibited  well-develoi)ed  symptoms 
but  is  now  convalescent.    The  other  24  are  now,  August  6,  to  all  a^ 
pearances  perfectly  healthy.    Twenty-seven  in  all  are  alive  and  doiuj 
well. 

At  Mr.  Wimmei''s  place  the  17  shoats  which  were  separated  and  sul 
jected  to  treatment,  are  doing  well  and  improving. 

August  15. — Mr.  Wimraer's  17  shoats  are  gaining  in  flesh,  look  well 
and  may  be  considered  as  health}^  animals.  The  treatment  has  bee3 
discontinued. 

At  Mr.  Postlethwaite's  the  dying  continues.    I  met  Mr.  Postlethwait 
in  Champaign  in  the  middle  of  Sei)tember  and  le^irned  that  of  his  whol^ 
herd,  originally  consisting  of  120  animals,  onlj*  8  had  survived,  and  thsr^ 
the  remainder  are  diseased  and  may  yet  die. 

At  Mr.  Schaefer's,  T  have  been  informetl,  the  dying  ha«  ceased,  bu^ 
how  many  in  all  have  died  and  how  nmny  have  sui*\ived  I  have  not 
been  able  to  leani.     Probably  a  separation  was  made  at  the  eleventh 
hour.    The  disetise  in  his  herd,  as  also  in  Mr.  Wise's  and  Mr.  Wimmer'«, 
was  of  the  same  malignant  type  as  in  Mr.  Postlethwaite's  hei'd,  and  his 
pigs  were,  on  an  average  of  about  the  same  age,  or  perhaps  a  trifle 
older.    I  would  htxve  visited  Mr.  Scha<'fer's  place  again,  but  the  dis- 
tance from  Champaign  is  fully  20  miles,  and  there  was  hardly  any  pros- 
pect that  he  would  do  anything,  so  I  thought  it  was  not  worth  while. 

August  18. — Found  an  infected  herd  of  swine,  suitable  for  testing  mv 
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from  the  Embarras  Biver.  Mr.  Beinhardt'fl  herd  of  swine  consists  of 
about  60  animals,  most  of  them  shoats,  and  some  of  them  old  hogs.  On 
my  arrival  I  found  about  a  dozen  animskls  exhibiting  unmistakable  symx>- 
tonis  of  swine  plague.  Two  had  died  a  day  or  two  before.  As  at  the 
other  places,  I  advised  strict  separation  and  carbolio-add  treatment 
three  times  a  day,  from  eight  to  ten  drops  for  every  100  pounds  of  live 
weight,  and  was  assured  that  my  advice  should  be  followed. 

August  21. — Another  infected  herd  of  swine  was  fonnd  at  the  farm  of 
Mr.  Frederick  Geiger,  in  Mahomet  Township^  eight  miles  west  of  Gham- 
paign  and  toward  the  Sangamon  Biver.  Amving  there  I  found  a  herd 
of  about  (K)  shoats  and  several  older  hogs  in  an  artificial  grove,  where 
they  could  get  no  water  except  what  was  drawn  from  a  well  ana  given 
them.  Mr.  Geiger  had  lost  three  animals  a  day  or  two  before,  and  12 
to  15  of  the  shoats  showed  plain  symptoms  of  swine  plague,  but  none  of 
them,  with  the  exception,  perhaps,  of  one  animal,  was  in  an  advanced 
stage  of  the  disease.  Made  the  same  arrangements  as  at  Mr.  Beinhardt's 
in  i*egard  to  treatment.  A  separation  or  a  change  of  place  was  not  in- 
sisted upon,  because  the  place-,  an  artificial  grove  of  black- walnut  trees, 
contain^  no  underbrush  or  old,  decaying  vegetation,  was  on  high  and 
dry  ground,  and  otherwise  unobjectionable.  Further,  a  separation  was 
not  deemed  necessary  because  the  three  animals  which  died  had  been 
promptly  removed,  and  none  of  those  living,  with  the  exception,  per- 
haps, of  the  one  pig  mentioned,  was  very  seriously  affected. 

August  25. — Made  my  second  visit  at  Mr.  Beishardt's  place  and  found 
that  my  directions  had  been  complied  with  as  far  as  circumstances  per- 
mitted. The  separation,  it  is  true,  was  not  a  thorough  one,  as  only  one 
portion  of  the  herd,  composed  mainly  of  older  animals,  and  very  Ukely 
not  infected,  was  kept  in  a  separate-yard,  while  the  other  portion,  com- 
I)Osed  of  shoate,  and  containing  diseased  and  apparently  healthy  ani- 
mals, was  kept  in  the  barnyard;  but  as  onlytwo  animals  had  died,  which 
had  been  promptly  removed,  and  as  none  of  the  diseased  animals  were 
in  a  very  advanced  stage  of  swine  plague,  and,  further,  as  no  better  or 
more  suitable  yard  or  place  destitute  of  water  was  available,  no  serious 
objection  could  be  made  to  this  arrangement,  notwithstanding  the 
barnyard  was  undoubtedly  infected.  But  it  was  mostly  bare  ground, 
and  therefore  no  great  danger  of  a  continued  influx  of  the  infectious 
principle  was  apprehended.  The  carbolic  acid  had  been  faithfully  given 
and  all  the  animals  were  shut  off  from  any  water  except  what  was  pumped 
from  a  well  and  ofl'ered  them  iu  troughs.  The  whole  henl  showed  im- 
provement ;  those  animals  which  showeil  unmistakable  symptoms  of  dis- 
ease at  the  time  of  my  first  visit  were  still  coughing  but  acting  moi*e 
lively,  and  no  new  cases  hadoc<?urre<l.  Only  one  of  the  affected  animals 
showed  slight  i)umi)ing  motions  of  the  flanks,  but  to  no  greater  extent 
than  at  the  tinu*  of  my  first  visit.  Mr.  Reinhardt  expected  to  lose 
nearly  his  whole  herd,  and  is  quite  enthusiastic  about  the  success  so  far 
achieved. 

AuguHt  27. — At  ^Ir.  Geiger's  no  new  cases  had  owuri^d,  and  those 
pigs  already  diseased  showed  imj^rovement.  Some  of  tiiem  wrre  de- 
cidedly better  and  none  were  worse.  My  directions  had  been  complied 
with. 

September  4. — Wont  again  to  !Mr.  (^eiger's  place  and  found  all  his  pigs 
doing  \v«ll :  only  two  showed  symptoms  of  diseiise,  and  they  were  im- 
proving. All  others  may  be  considered  well  pigs.  The  treatment  was 
faithfully  rxeeuted;  eight  drops  of  carbolic  acid  for  every  100  pounds 
of  live  weight  were  given  three*  times  a  day.  This  minimum  dose  was 
oousidered  suflicient,  as  ]\Ir.  Geiger  has  a  patent  arrangement  for  water- 
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ing  his  pigs,  which  prevents  the  animals  from  polluting  or  spilling  the 
water,  so  everything  that  was  given  was  consumed.  "So  losses  occurred 
after  the  treatment  commenced. 

September  6. — ^I  was  informed  of  some  cases  of  swine  plague  in  Ma- 
homet, a  village  about  12  miles  west  of  Champaign,  on  the  Sangamon 
Eiver ;  but  when  I  went  there  I  found  the  herd  in  question  had  been 
disposed  of. 

September  8. — ^Went  again  to  Mr.  Beinhardt's  ^nd  found  all  his  pigs 
doing  well.  A  few  were  still  coughing  a  little,  but  they  appeared  to 
be  otherwise  all  right,  and  the  cough  was  evidently  less  distressing 
than  it  had  been.  Only  one  pig,  the  one  which  showed  thumping  mo- 
tions of  the  flanks  on  August  25,  was  yet  a  little  dumpish  and  still  a 
sick  pig.    The  carbolic-acid  treatment  had  been  continued  to  date. 

During  my  stay  in  Oquawka,  Henderson  County,  in  the  fail  of  1879, 1 
made  a  number  of  successful  prophylactic  experiments  with  several  in- 
fected and  diseased  herds  of  hogs  in  different  parts  of  that  county. 
Afterwards  I  kept  up  correspondence  with  a  friend,  who  from  time  to 
time  informed  me  of  what  was  going  on  in  regard  to  swine  plague,  and 
so  I  learned  that  several  farmers  in  Henderson  County  had  adopted  my 
prophylactic  treatment  and  succeeded  in  every  instance  in  checking 
the  progress  and  the  spreading  of  the  disease.  I  therefore  considered 
it  worth  while  to  go  there  once  more  and  see  for  myself.  Havine  no 
important  cases  on  hand  nearer  hotde,  I  went  there  August  31,  and  al- 
though at  Hiat  time  I  was  not  able  to  And  any  infected  or  diseased  herds 
of  swine  the  favorable  reports  sent  me  by  my  friend  were  fhlly  con- 
firmed in  every  instance. 

September  21. — Although  swine  plague  occurred  this  year  only  in  cer- 
tain localities  there  was  no  lack  of  material  in  July  and  August,  but 
on  some  of  the  infected  farms  its  progress  was  stopped  by  shipping  the 
whole  herd )  on  some  it  had  died  out  for  want  of  material,  and  on  others 
its  development  was  checked  or  interrupted  by  my  measures  of  preven- 
tion, besides  the  prevailing  drought  was  not  favorable  to  its  spread- 
ing, and  so  it  happened  that  in  September  all  my  searches  and  inquiries 
for  recent  outbreaks  or  recently  infected  herds  were  fruitless.  I  did 
not  know  where  to  find  new  material  for  further  experiments,  and  finally 
went  to  Squire  Keinhardt's,  in  Crittenden  Township,  who  knows  every- 
body in  his  neighborhood,  for  information,  thinking  that  in  Crittenden 
Township,  especially  in  tne  vicinity  of  the  Embarras  Eiver,  new  out- 
breaks might  have  occurred.  In  his  own  herd  the  treatment  had  been 
discontinued  for  some  time,  and  no  losses  had  occurred,  but  I  found 
that  he  had  recently  turned  all  his  hogs  into  another  lot  or  yard,  one 
which  contained  an  old  straw-stack,  the  probable  source  of  the  first  in- 
fection, because  that  yard  had  been  occupied  by  the  shoats  immediately 
before  the  first  cases  of  disease  occurred.  The  shoats,  which  were  doing 
as  well  as  could  be  desired  two  weeks  ago,  appeared,  at  least  some  of 
them,  to  be  slightly  affected.  I  heard  several  coughing,  and  observed 
other  slight  symptoms  which  were  not  present  when  1  last  visited  them. 
I  advised  Mr.  lieinhardt  to  take  all  his  hogs  out  of  that  yard,  to  keep 
hem  out  as  long  as  the  old  straw-staek  remained,  and  to  put  them  back 
vhere  they  were  before.  He  promised  to  do  so^  and  also  to  send  wonl 
vt  once  if  anything  should  hapi>en.  I  have  received  no  word,  and  there- 
ore  conclude  he  has  removed  his  pigs  to  the  yards  formerly  occupied, 
hat  no  new  outbreak  ha«  occurred,  and  everything  is  all  right. 

Mr.  Reinhardt  informed  me  that  Mr.  Jassy,  living  about  three  miles 
MHithea.st  of  him,  on  a  large  farm  near  tlie  Embarras  River,  had  re- 
*Antlv  lo^t  11    rc^\  TDany  pigs.    Mr.  Eeinhardt  and  myself  went  there 
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and  found  that  Mr.  Jassy  had  lost  very  heavily,  but  not  finding  him  at 
home  I  coold  not  learn  the  exact  numb^.  The  remainder  of  his  herd, 
said  to  be  a  mere  remnant,  had  been  remove  to  and  was  found  on  a 
piece  of  high  and  dry  ground,  several  acres  in  extent,  but  surrounded 
by  a  hog-tight  fence.  This  piece  of  ground  was  destitute  of  any  water, 
and  the  animals  in  consequence  could  not  get  any  except  what  was 
drawn  from  a  well  and  given  them  in  troughs.  Most  of  the  pigs — ^in  Jdl 
perhaps  fifty — were  yet  evidently  diseased,  but  more  or  less  convales- 
cent. They  were  mostly  shoats  from  six  to  twelve  months  old ;  all  the 
younger  and  smaller  pigs,  and  a  good  many  of  the  larger  ones,  I  was 
informed,  had  died.  At  date  the  mortality,  it  appeared,  had  ceased, 
and  I  saw  only  two  or  three  which  were  in  a  bad  condition  and  very 
likely  to  die.  Till  the  removal  had  been  effected  ti^e  mort^ty  had  been 
very  great. 

September  27. — I  found  a  diseased  herd  of  swine,  though  only  a  small 
one,  in  the  outskirts  of  Champaign  City,  belonging  to  Mr.  Barnard. 
The  herd  was  divided  and  each  portion  wa«  in  a  separate  yard.  The 
first  yard  contained  one  aged  sow  and  a  Iftter  of  ten  pigs  from  three 
to  four  mouths  old;  the  second  was  occupied  by  a  sow  with  eight  young 
pigs  a  few  weeks  old;  the  third  contained  two  brood-sows  withoutpigs 
^hey  had  litters  afterward) ;  and  the  fourth  contained  a  few  older  hogs. 
Only  the  sow  and  some  of  her  pigs  in  the  second  yard  exhibited  symp- 
toms of  swine  plague;  all  the  others  appeared  to  be  perfectly  healthy. 
When  I  arrived  at  the  premises,  in  company  with  the  owner,  a  little 
child  had  opened  the  gate  leading  from  tiie  first  into  titie  second  yard, 
and  three  of  the  pigs  of  the  litter  of  ten,  which  belonged  in  the  first 
yard,  had  availed  themselves  of  the  opportunity  to  get  into  the  second 
yard,  and  were  busily  eating  com  which  had  been  refiised  and  left 
on  tDC  ground  by  the  diseased  sow.  Of  course  tJiese  pigs  were  im- 
mediately driven  out  and  back  to  where  they  belonged,  but  what  had 
happened  could  not  be  undone ;  the  three  pigs  had  exposed  themselves 
to  a  possibility  of  an  infection.  As  the  herd  was  already  separated  in 
four  difl*erent  though  adjoining  yards  a  further  separation  was  not  neces- 
sary, and  only  the  occui)ant8  of  the  first  yard,  the  aged  sow  and  her 
ten  pigs,  of  which  three  possibly  might  have  become  infected,  and  the 
sow  and  her  litter  in  the  second  yard,  were  treated  whh  carbolic  add. 
They  receive<l  three  times  a  day  ten  drops  for  every  hundred  pounds  of 
live  weight.  One  circumstance  must  here  be  mentioned  which  is  rather 
favorable  to  or  may  possibly  effect  a  communication  of  the  disease  to 
the  perfectly  healthy  occupants  of  No.  3  and  No.  4.  The  latter  are  lower 
than  the  yard  which  contains  the  diseased  sow  and  her  litter  of  pigs,  and, 
joining  the  same,  receive  more  or  less  of  its  drainage. 

September  30. — The  diseased  sow  and  her  pigs  are  no  worse,  and  none 
of  the  other  animals  have  become  aft'ected. 

October  3. — The  continued  drought  has  come  to  an  end,  terminated  by 
abundant  rains,  which  have  softened  the  ground  and  revived  vegetation. 
Mr.  Barnard  had  removed  the  aged  s<tw  and  her  ten  large  pigs  from 
yard  No.  1 — the  only  one  higher  than  No.  2 — to  the  pasture,  or  yard 
No.  4,  and  finding  that  they  a«  well  as  the  former  occupants  of  the  past- 
ure commenced  to  turn  up  the  sod,  had  ringed  every  one  of  the  17  ani- 
n)als,  and  thus  performed  an  operation  which  is  exceedingly  dangerous 
and  apt  to  lead  to  an  infection  if  swine  plague  is  near.  It  was  there- 
fore concluded  to  subject  the  whole  herd,  now  doubly  exposed,  to  the 
carbolic-acid  treatment.  The  diseased  sow,  though  not  otherwise  any 
worse,  had  become  partially  pai^alyzed  in  the  hind  quarters,  and  was 
lame  m  one  fore  leg.    Iler  temperature  was  104^oF.    Two  of  her  pigs 
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seem  to  be  worse;  one  of  them  gasps  for  breath  and  the  other  one  is 
])»iiting.  The  other  pigs  of  the  same  litter  seem  to  be  very  little  ailing, 
if  any;  they  are  quite  fively,  do  not  show  ^ny  plain  symptoms  of  dis- 
ease, and  are  only  thin,  perhaps  because  they  do  not  get  enough  milk 
and  are  too  sniaU  to  eat  much.  Although  the  ground  occupied  by  the 
healthy  swine  receives  the  drainage — to  a  large  extent  at  least — ^firom 
the  infected  yard,  the  heavy  and  continuous  rains  of  the  last  few  days 
have  probably  been  sufficient  to  entirely  wash  away  every  swine-plague 
Schizopbyte.    It  rained  nearly  four  days  without  interruption. 

October  5. — The  diseased  sow  has  some  appetite,  and  her  paralysis  is 
a  little  better,  but  her  lameness  in  one  fore  leg  is  about  the  same.  At 
]Vlr.  Barnanl's  solicitation  I  killed,  by  bleeding,  the  two  sick  pigs,  which 
neither  of  us  expected  would  ever  be  worth  anything,  evep  if  they  shoidd 
survive.  Postmortem  exsuninsitioik:  Externally,  no  morbid  changes.  In- 
ternally, some  hepatization  and  a  good  deal  of  fluid  exudation  in  both 
lungs;  and  the  lymphatic  glands,  especially  those  of  the  mesenterium, 
very  much  enlarged,  but  much  more  in  the  pig  first  killed  than  in  the  one 
killed  last.  No  other  morbid  changes  in  either  pig.  The  two  post-mortem 
examinations  were  desirable  in  so  far  as  they  established  beyond  a  doubt 
that  the  disease  in  question  was  veritable  swine  plague,  and  nothing  else. 
So  far  none  of  the  other  pigs,  except  those  belonging  to  the  diseased 
sow,  have  shown  any  symptom  whatever. 

October  10.— Mr.  Barnard's  swine  are  doing  well;  the  diseased  sow 
is  improving,  her  appetite  is  good,  and  her  lameness  and  partial  paraly- 
sis have  almost  entirely  disappeared.  Her  pigs,  too,  have  grown  and 
look  better,  and  none  of  the  other  animals  have  snown  any  indication  of 
disease. 

October  20. — All  the  animals  are  doing  well;  every  trace  of  swine 
plague  has  disappeared;  the  carbolic-acid  treatment  was  ^scontinued 
a  few  days  ago. 

In  the  foregoing  I  have  endeavored  to  restrict  myself  to  an  account 
of  completed  experiments,  and  to  leave  out  as  much  as  x>ossible  the  de- 
tails of  my  futile  eiforts  to  obtain  material  and  unsuccessful  attempts 
to  find  diseased  or  infected  herds  of  swine  suitable  for  experiment.  I 
have  also  considered  it  unnecessary,  and  as  serving  no  purpose,  to  give 
an  account  of  every  case  in  which  the  animals  were  shipped  or  sold 
before  a  fair  test  could  be  made  or  before  any  results  could  be  expected. 

RESULTS  AND  CONCLUSIONS. 

As  before  stated,  my  principal  object  was  to  find  and  to  test,  in  com- 
pliance with  my  instructions,  such  prophylactics  or  means  of  preventioD 
as  are  practical  or  suflicieutly  simple  and  easy  of  application  to  be  in- 
telli<]:eDtl V  ap))lied  by  every  farmer  and  swine-raiser.    Of  course  sucL 
means,  no  matter  in  what  they  may  consist  or  how  they  may  act,  must 
not  be  very  exi)en8ive  and  must  not  be  injurious  to  the  hog,  or  at  wy 
rate,  if  not  x)erfectly  innocent  to  the  animal,  the  damage  produced  must 
be  insignificant  and  not  be  of  a  permanent  character.    Swine-raising, 
like  all  other  branches  of  farming,  is  a  matter  of  dollars  and  cents,  and 
if  swine  plap:ue  is  successl'ully  prevented  onl}-  by  means  which  destroy 
or  seriously  impair  the  future  usefulness  of  the  animal,  or  cost  l>erhap8 
IS  uiueh  as  the  i)ig  is  worth,  or  which  are  very  difiicult  of  application 
iud  require  uiucli  labor,  attention,  or  study,  and  may  be  the  use  of  GOiStly 
nstrunients,  nothing;:  of  any  practical  value  will  be  gained.   Whenexi>eri- 
nentin^  last  year  with  several  antiseptics  to  test  their  value  as  prophy- 
p/.t'<\'-  '^f  ^^'C  ]»lague,  1  found  that  quite  a  number  of  them  if  i>roperly 
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ased  would  effectively  prevent  the  development  of  the  disease,  even  if 
an  iDfection  or  an  iuocnlation  with  potent  material  had  taken  place 
{cf.  my  laat  report),  but  at  the  same  time  it  was  also  found  that  some 
of  the«e  were  too  expensive  to  come  into  general  use,  that  others  were 
difficult  to  procure  or  subject  to  adulteration,  and  that  still  others, 
among  them  particularlv  iodine^  though  very  effective,  were  decidedly 
iijjurious  to  the  health  of  the  animal  it  given  in  sufficiently  large  doses 
for  the  necessary  length  of  time.  Tlie  only  antiseptic  free  almost  en- 
tirely from  all  these  objections,  and  at  the  same  time  nearly  if  not  quite 
equal  in  its  prophylactic  effect  to  every  medicine  tried,  proved  to  be 
pure  crystallized  carbolic  acid  dissolved  by  gentle  heating,  and  an  addi- 
tion of  about  5  per  cent,  of  water,  and  then  sufficiently  dButed  with  tlie 
water  for  drinking. 

I  also  tested  inoculations  with  cultivated  swine  plague  Schizophytes 
and  found  them  to  be  of  some  prophylactic  value,  at  least  in  so  far  that 
Buch  inoculations,  as  a  rule,  produced  a  comparatively  much  milder  form 
of  disease  than  that  caused  by  a  natural  (accidental)  infection,  and  as 
Buch  a  milder  attack  resulting  from  an  inocolation  with  cultivated  swine 
plague  Schizophytes  destroyed,  partially  at  least,  the  existing  predis- 
position, or  protected  for  the  future  about  just  as  much  sls  an  attack 
bropght  on  by  a  natural  infection,  but  no  more.  The  protection,  the 
same  as  after  an  attack  of  swine  plague  caused  by  a  natural  or  acci- 
iental  infection,  or  by  an  inoculation  with  infectious  morbid  products 
[lung  exudation,  for  instance),  was  not  always  sufficient  to  entirely  pre- 
sent a  subsequent  infection,  or  some  more  or  less  serious  reaction  after 
ft  subsequent  inoculation  witli  potent  material,  but  the  disorder  follow- 
ing or  caused  by  such  a  subsequent  inoculation  or  infection  was  never 
severe.  It  either  did  not  amount  to  a  fully  developed  second  attack  of 
iwine  plague,  manifesting  its  presence  by  plain  symptoms  resulting 
from  new  morbid  changes,  but  was  insignificant  and  in  some  cases  al- 
most imperceptible;  but  if  it  did,  the  second  attack  was  never  a  severe 
me  and  never  became  fatal.  Experiments  and  inoculations  with  swine- 
plague  Schizophytes,  cultivated  in  substances  foreign  to  the  organism 
>f  the  hog,  are  very  interesting  and  of  high  scientific  value;  tbey  are 
jeell  calculated — perhai)s  better  than  anything  else — to  lead  to  a  higher 
Imowledge  of  the  Schizophytes  or  Microbes,  their  nature,  metamorijhoses, 
manner  of  propagation,  their  mode  of  action,  &c.,  and  particularly  to 
throw  light  upon  the  conditions  which  determine  the  pathogenic  prop- 
erties or  the  comparative  innocence  of  the  swine  plague  Schizophytes; 
aut  they  are  hardly  of  any  practical  value  to  the  farmer. 

A  cultivation  of  swine-plague  Schizophytes,  or  of  any  other  pathogenic 
Microbes,  for  the  purpose  of  making  prophylactic  inoculations,  requires 
jreat  care  and  circumspection,  and  w  ithout  a  vers'  good  microscope  would 
lave  to  be  nia<lo  completely  in  the  dark;  consequently  it  cannot  be  ex- 
pected that  even  one  farmer  out  of  a  thousand  would  b(»  able  to  make  sucli 
%  cultivation  without  <langer  of  doing  more  damage  than  good.    Experi- 

nting  with  cultivations  of  the  infectious  agencies  of  fatal  diseases, 
conducted  with  the  greatest  care  and  a  thorough  understanding 

every  detail,  is  a  dangerous  business,  and  very  apt  to  result  much 
)  in  a  further  spreading  of  the  disease  than  in  its  suppression. 

All  these  facts  and  considerations  induced  me  to  concentrate  my  efforts 

lother  direction  and  to  pursue  in  my  experiments  the  following 

,  ba^ed  upon  the  pecularities  of  the  disease,  and  the  results  of 

r  observations.    It  contains  two  leading  points — one  consisting  in 

ving  the  animals  from  every  known  source  of  infection^  in  stopping 

'oiding  as  much  as  possible  the  means  by  which  the  disease  germs 
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can  or  may  be  introdnced  into  the  animal  organism,  and  in  i>6rmitting  no 
more  avennes  of  ingress  than  are  unavoidable;  ana  the  other  consisting 
in  counteracting  the  action  of  the  disease  germs  already  introduced  into 
the  system,  or,  more  correctly  speaking,  in  employing  such  means  as  will, 
according  to  experience,  prevent  their  further  development  and  propa- 
gation, and  destroy,  or  at  least  essentially  diminish,  their  pathogenic 
properties.  This  plan,  whenever  folly  executed,  provfed  to^be  very  suc- 
cessfhl,  but  its  execution  is  not  quite  as  simple  as  it  may  seem  to  be. 
The  disease  germs  cling  to  and  are  protected  by  a  great  many  things, 
and,  under  certain  conditions  and  while  in  a  certain  stage  of  development, 
possess  a  great  tenacity  of  life  and  a  wonderfiil  x>ower  of  propagatioD. 
The  means  and  carriers  of  infection,  therefore,  are  many;  and  as  to  the 
avenues  of  ingress  not  only  the  digestive  canal  and  larger  wounds, 
but  also  verv  small  insignificant  sores  and  scrsftches  or  abrasions,  con- 
stitute excellent  means  of  introducing  the  disease  germs  into  the  animal 
organism.  One  mistake  or  neglect,  therefore,  may  defeat  all  our  efforts. 
In  the  following  I  will  enumerate  the  essential  iK>ints  which  seem  to  me 
to  demand  attention: 

MEANS  OF  PREVENTION. 

Some  of  these  measures  are  self-evident,  and  it  will  not  be  required  to 
give  reasons  for  their  efficacy  or  why  they  are  necessary  if  it  is  kept  in 
mind  that  swine  plague  is  a  very  infection^  disease. 

1.  Wherever  swine  plague  happens  to  be  prevailing  in  a  neighbor- 
hoods no  hog  or  pig  must  be  allowed  to  run  at  large,  but  every  h^  and 
every  hog  should  be  kept  shut  up  if  xK>ssible  in  pens  or  yards  on  the 
premises  of  the  owner.     Considering  the  fact  that  the  swine-plague 
germs  are  discharged  in  immense  numbers  by  tlie  diseased  animals  with 
their  excrements,  &c.,  and  rise  into  the  air  as  Schizophyte  germs,  and 
probably  as  micrococci,  to  a  limited  height,  on  coming  down  are  de- 
posited with  the  dew  or  rain  upon  the  grass,  herbage,  and  into  water,  it> 
is  dangerous  in  an  infected  neighborhood  to  allow  healthy  swine  to  be  in 
the  pasture  while  the  grass  is  wet  with  dew  or  rain,  unless  the  rain  ha» 
continued  long  and  been  sufficiently  heavy  to  wash  away  everything  that, 
is  very  minute  and  light.    Hence,  when  it  is  desired  that  a  herd  of  hog» 
should  have  the  run  of  a  pasture  while  the  disease  is  in  the  neighbor- 
hood, the  time  must  be  limited  to  between  10  o^clock  in  the  morning: 
and  sundown,  or  to  hours  during  which  the  gr^iss  is  dry.    The  Schizo- 
phytes  are  soon  destroyed  where  sunshine  and  fresh  air  have  full  access, 
and  where  at  the  same  time  moisture  is  wanting. 

2.  Every  tranB]>ortation  of  diseased  and  dead  hogs  is  apt  to  cause  a 

further  spreading  of  the  plague,  and  therefore  should  be  strictly  avoided. 

Kational,  State,  aud  municipal  goveniments  quarantine  against  yellow 

fever,  send  small-pox  patients  to  the  pest-house,  prohibit  the  importation 

and  transportation  of  cattle  affected  with  pleuropneumonia,  order  killed 

dogs  suspected  of  being  mad,  and  laws  are  in  existence  in  several  States 

which  forbid  any  importation  or  transit  of  apparently  healthy  Texas 

and  Cherokee  cattle  during  certain  portions  of  the  year  for  fear  of  the 

spread  of  Texas  fever.    Why  not  have  a  law  that  forbids  and  punishes  the 

transportation  of  swine  affected  with  or  that  have  died  of  swine  plague 

—a  law  that  shall  compel  every  one  to  keep  his  hogs  and  pigs  on  his 

')wn  premises,  especially  if  the  disease  is  in  the  neighborhood,  say,  within 

i  radius  of  two  miles;  and  also  forbid  and  make  it  a  punishable  offense 

vbr  any  one  to  contaminate  or  i>ollute  any  stream  of  running  water  (which 

ioes  not  torniinate  on  his  own  grounds  in  a  pond  or  lake  without  any 

^ntipt"^  i^y  tbr'»wi»»g  in  ciircasses  of  dead  hogs  or  parts  of  the  same,  or 
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by  allowiog  diseased  hogs  and  pigs  to  have  access  to  such  stream  Y  Saoh 
a  law,  if  properly  framed,  could  be  executed,  would  harm  nobody,  and 
prevent  very  much  the  spreading  of  swine  plague.*  Especially  this 
present  year  really  malignant  cases  of  swine  plague  have  been  compara- 
tively rare,  and  the  disease  on  the  whole  of  an  extraordinarily  mild  type; 
severe  cases  and  a  rapid  spreading  could  be  found  only  where  the  hogs 
were  allowed  to  roam  at  large  and  to  frequent  places  which  affordeid 
special  conditions  favorable  to  the  preservation  of  the  swine  plague 
Schizophytes  or  Microbes. 

If  it  had  not  been  for  such  places — ^timbered  land,  especially  such  as 
contains  much  underbrush  and  rank  vegetation,  ana  is  near  the  border 
of  a  creek,  and  yards,  pastures,  &c.,  containing  old  straw-stacks  or 
accumulations  of  other  similar  loose  and  porous  substances — ^it  might 
have  been  very  difficult  or  even  impossible  to  find  during  the  year  any 
case  of  swine  plague  of  a  malignant  tyi)e  in  the  whole  State  of  Illinois. 
At  any  rate,  where  these  condifions  did  not  exist  no  cases  could  be  found, 
unless  it  was  in  a  herd  in  which  the  origin  of  the  disease  could  be  traced 
to  just  such  a  source. 

3.  Healthy  and  non-infected  herds  of  swine,  and  also  those  which 
possibly  may  have  become  infected  but  do  not  yet  exhibit  any  plain 
symptoms  of  disease  and  can  probably  be  saved,  must  be  kept  away 
from  streams  of  running  water  accessible  to  diseased  animals  above,  and 
in  any  way  polluted  or  infected  with  swine  plague  either  through  the 
excrements,  excretions  and  secretions  of  the  sick  hogs,  or  by  the  carcass 
of  a  dead  hog.  But  as  this  point  has  been  dwelt  upon  at  some  length 
in  my  former  reports,  a  mere  mention  of  it  will  suffice. 

Where  swine  plague  is  in  the  neighborhood  hogs  should  also  be  kept 
away  from  pools  of  stagnant  water.  Stagnant  water,  especially  in  a 
small  pool,  is  very  apt  to  become  a  receptacle  of  a  great  many  disease 
germs,  and  as  it  always  contains  more  or  less  organic  matter  it  is  also 
well  adapted  to  their  preservation  and  propagation'  and  constitutes  a 
good  means  of  infection. 

4.  One  of  the  sources  that  contributes  more  than  anything  else  in 
I)erpetuating  swine  plague  on  a  farm — always  affording  a  ready  means 
of  infection — is  a  straw-stack  in  a  hog-yard  or  in  a  swine  pasture,  espe- 
cially if  the  (hsea^e  is  in  the  neighborhood.  The  danger  is  the  greater,  it 
seems,  the  older  and  larger,  and  the  more  undermined  the  straw-stack. 
Being  a  porous  body,  a  i>oor  conductor  of  heat  and  well  calculated  to 
retain  moisture,  it  not  only  affords  a  good  receptacle  but  also  an  admir- 
able protection  for  the  swine-plague  Schizophytes,  well  calculated,  as  has 
been  shown  in  one  of  my  former  reports,  to  preserve  the  same  for  a 
whole  year.    That  such  is  the  ease  has  found  recent  confirmation. 

A  hay-stack  is  probai>ly  just  as  dangerous,  but  a  farmer  very  seldom 
places  a  hay -stack  in  a  hog-yard,  and,  l^sides,  the  hay  is  usually  needed 
lor  feeding,  and  the  stack  therefore  is  removed  before  spring.  A  great 
many  Western  farmers  put  a  straw-stack  in  the  hog-yard  for  two  or  three 

•  Some  time  during  the  winter  of  1880  and  1881  J.  Chrisman,  of  Gage  County,  Nebraska, 
foond  that  liis  hogs  were  dying  otf  with  some  disease  that  he  could  not  control,  and  to 
secore  himself  he  advertiHe<l  Tiis  stock  for  sale.  His  neighbors  bought  what  hogs  they 
wanted,  not  knowing  of  any  disease  among  them.  After  they  took  them  (the  purchased 
hogH)  home,  they  found,  when  it  was  too  late,  that  they  had  the  swine  plague.  Some 
of  the  buyers  of  Chrisman's  hogs  lost  almost  all,  not  only  those  they  boqght  but  those 
they  had  on  their  farms.  Mr.  Frank  Pethoad  informs  me  that  his  loss  exceeded  $1,000. 
Blr.  Frank  Jones  lost  very  heavily,  also  Mr.  David  Littlejohn.  As  this  was  the  first 
time  that  swine  plague  was  ever  known  in  Qage  County,  people  were  unprepared  and 
ignorant  of  the  pn>per  way  to  treat  H.  I  do  not  know  where  Chrisman  mnigbt  his 
hogs,  but  I  think  they  were  bought  of  a  mover  who  was  coming  West.  (Extract  from 
letter  from  Samuel  K.  Rigg,  druggist,  Beatrice,  Qage  County,  Nebraska.) 
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reasons:  first,  to  have  it  oat  of  the  way,  as  they  often  do  not  know  what 
else  to  do  with  it ;  secondly,  to  let  the  hogs  pick  op  the  grain  which 
the  thresher  may  have  left  in  the  straw ;  and,  thirdly,  to  have  inexpe^i- 
sive  shelter  for  their  hogs  which  will  soon  barrow  holes  into  it  and  make 
themselves  a  warm  lair.  In  cold  and  inclement  weather,  and  also  in  a 
hot  summer  (July  and  Angost  especially),  hogs  need  shelter,  bat  this 
should  not  consist  of  a  straw-stack,  and  should  be  made  of  other  more 
compact  or  less  porous  material.  At  any  rate,  in  a  country  where  the 
plague  is  prevailing,  a  straw-stack  has  no  business  ina  hog-y^M^  or  swine 
pasture.  Even  farther  west,  where  lumber  is  expensive,  a  hog-shed  of 
lumber,  with  a  roof  above,  a  floor  beneath,  and  divided  into  several  com- 
partments, does  not  need  to  cost  very  much,  and  if  well  made  and  built 
upon  a  stone  foundation  will  last  and  be  serviceable  for  many  yeans  and 
afford  all  the  protection  required. 

5.  The  next  point  deserving  attention  as  a  means  of  prevention  is 
cleanliness.  Even  if  swine  plague  does  not  prevail  within  a  hundred 
miles  it  pays  to  keep  the  troughs,  pens,  yards,  &c,  clean  and  free  from 
accumulations  of  manure,  old  bedding,  corn-cobs,  and  dirt  in  general,  be- 
cause no  animal  is  more  thankful  for  cleanliness  and  rewards  it  better 
by  increased  growth  and  thrift  than  a  hog,  notwithstanding  its  name 
is  suggestive  of  the  contrary.  A  hog,  if  not  more,  is  at  any  rate  fully 
as  sensitive  to  the  sanitary  conditiousof  its  surroundings  as  any  other 
animal,  a  fact  often  lost  sight  of  because  a  hog  is  an  omnivorous  animaJ, 
roots  in  the  ground,  and  is  fond  of  cooling  its  body  by  taking  a  bath 
wherever  water  is  convenient,  even  if  its  purity  is  questionable.  Dirty 
or  muddy  water  cools  as  much  as  clean  water,  and  cooling  is  what  the 
hog  desires. 

0.  Another  point  of  great  importance  consists  in  avoiding  any  opera- 
tion whatever  that  draws  blood  if  the  disease  is  in  the  neighborhood, 
because  every  sore,  wound,  scratch,  or  mere  abrasion  constitutes  a  port 
of  entry  for  the  disease  germs  and  seems  to  attract  them.  The  opera- 
tion*? of  castrating  and  ringing,  spaying,  slitting  the  ears,  cutting  off  a 
a  piece  of  the  tiiil,  &c.,  should  be  avoided.  If  for  some  reason  or  other 
it  becomes  necessary  to  castrate  a  precocious  pig  while  swine  plague 
is  prevailing,  it  is  advisable  to  dress  or  wa«h  the  wound  with  some  an- 
tiseptic, diluted  carbolic  acid  for  instance,  not  only  as  soon  as  the  oper- 
ation is  finished  but  also  the  next  day  and  the  day  following,  and  to 
keep  the  animal  separated  from  the  herd  till  a  healing  has  been-  effected* 
Eiuging  is  altogether  inadmissible  and  out  of  the  question,  as  long  as 
any  cases  of  swine  plague  are  near.  Accidental  wounds  should  receive 
antiseptic  treatment — be  dressed  with  carbolic  acid.  That  all  kinds  of 
wounds  are  exceedingly  dangerous  in  so  far  as  they  attract  the  disease 
germs  has  already  been  »liown  in  my  former  reports,  and  all  I  have  to 
add  is  that  more  recent  observations  have  given  ample  confirmation. 
Introduced  through  a  sore,  wound,  scratch,  or  abrasion  it  requires  much 
less  of  the  infectious  principle  to  start  and  to  produce  the  morbid  pro- 
cess of  swine  plague  than  it  does  if  introduced  tlirough  the  imtestinal 
canal. 

7.  There  are  yet  several  other  points  of  more  or  less  importance  which 
leserve  attention,  but  as  some  of  them  are  self-evident  and  others  have 
been  fully  discussed  in  my  former  reports  a  brief  mention  will  probably 
^uflice.  It  is  self  evident  that  no  diseased  hog  or  pig  can  be  allowed  to 
nix  with  healthy  swine  or  to  enter  the  premises  or  places  occupied  or  fre- 
quented by  a  healthy  herd  of  hogs ;  it  is  also  equally  self-evident  that  the 
atter  should  be  kej)t  away  not  only  from  diseasedhogs  but  from  places 
*nd  ti'iujds  which  there  is  i^eason  to  suppose  have  become  infected.    Fur- 
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ther,  men  in  their  clothing,  and  animals  probably  in  their  for  or  coat  of 
Aair,  and  perhaps  with  the  dirt  that  may  happen  to  stick  to  their  feet,  are 
able  to  convey  the  disease  germs  from  one  place  to  another;  oonse- 
qnently  men  and  animals  (dogs  particularly)  which  have  been  in  contact 
with  diseased  or  dead  hogs  should  not  be  allowed  to  enter  the  pens, 
yards,  pastures,  or  premises  occupied  by  healthy  swine.  Neither  should 
straw  and  hay,  for  bedding,  nor  food  of  any  kind  which  comes  from  an 
infected  place,  be  used  for  healthy  hogs.  Even  rats  coming  from  infected 
premises  are  probably  able  to  convey  the  swiueplague  germs  and  to 
communicate  the  disease  to  healthy  animals ;  but  to  guard  against  an 
intrusion  of  that  kind  may  often  be  a  difficult  matter.  Other  carnivor- 
ous anijuals,  after  having  feasted  on  a  dead  hog — fortunately  but  a  few 
of  them  wiil  touch  the  carcass  of  a  hog  that  has  died  of  swine  plague- 
in  some  instances  may  also  effect  a  communication  of  the  disease. 

The  points  just  enumerated  are  all  very  essential  and  even  indispens- 
able to  a  successful  prevention  not  only  of  an  invasion  of  swiue  plague, 
if  that  disease  is  in  the  neighborhood  and  the  herd  to  be  protected  is 
yet  free,  but  also  of  a  further  spreading  of  the  disease  and  of  an  increase 
in  its  malignancy  after  a  portion  of  the  herd  has  become  infected  or 
diseased.  In  such  cases,  if  anything  at  all  is  to  be  accomplished  by  a 
use  of  prophylactics,  it  is  of  the  utmost  importance  to  employ  all  means 
possible,  and  to  neglect  nothing  by  which  a  further  influx  of  disease 
germs  can  be  prevented.  If  the  latter  is  not  checked,  but  permitted 
to  be  constantly  increasing,  the  best  prophylactic  treatment  will  be  of 
very  little  avail. 

The  following  measures  of  prevention  are  of  a  more  special  character, 
and  apply  principally  where  an  infection  has  taken  place,  and  where 
cases  of  swine  plague  are  already  occurring  within  the  herd : 

8.  A  measure  of  the  greatest  importance  consists  in  a  strict  separation 
of  all  animals  apparently  healthy  from  those  already  showing  plain  symp- 
torus  of  swine  plague^  and  the  removal  of  the  former  to  another  place  which 
is  not  infected.  Its  object  is  to  stop  and  to  prevent  as  much  as  possible 
a  further  influx  of  swine-plague  germs  or  pathogenic  Schizophytes. 
Whenever  the  plague  ba«  made  its  appearance  in  a  herd  of  swine,  the 
herd  u«ually  can  be  divided  into  three  portions  or  sections — the  first  to 
be  composed  of  those  animals  which  do  not  show  any  symptoms  of  dis- 
ease whatever  and  are  apparently  healthy,  the  second  to  comprise  all 
those  animals  whi(;1i  show  slight  but  still  somewhat  doubtful  indications 
of  sickness,  and  the  third  to  consist  of  all  those  animals  which  are  evi- 
dently sick.  If  the  herd  is  a  large  one,  and  many  animals  have  already 
shown  evidences  of  disease,  it  may  often  be  advisable  to  subdivide  the 
third  section  into  animals  not  very  seriously  affected  and  giving  hope 
of  recovery,  and  such  as  are  already  in  an  advanced  stage  of  swine 
plague  and  almost  sure  to  die.  As  the  latter  are  of  very  little  value^  if 
of  any  value  at  all — be<*ause  most  of  them  will  die,  and  the  few  which 
possibly  may  survive  will  never  be  of  ^ny  account  or  pay  for  the  food 
they  consume — it  is,  as  a  rule,  in  the  interest  of  the  owner  to  kill  every 
one  of  them  at  once,  and  to  bury  or  to  cremate  them  as  soon  as  dead. 
By  so  doing  an  immense  amount  of  disease  germs  will  be  destroyed, 
much  danger  of  further  infection  and  of  increasing  malignancy  will  be 
removed,  and  a  great  many  animals  not  yet  infected  may  thereby  escape, 
or  if  infected  may  thereby  get  oft'  with  a  mild  attack.  But  it  is  very 
seldom  that  the  average  farmer  can  be  i)ersuaded  to  disi)ose  in  that  way 
of  a  live  animal.  lie  says:  "As  long  as  there  is  life  there  is  hope,"  no 
matter  whether  the  hope  is  worth  anything  or  not.  Therefore,  if  the 
owner  does  not  want  to  kill  the  hopelessly  diseased  hogs,  he  may  leaVe 
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them  at  the  already  badly-infected  place  where  they  are,  and  not  move 
them  at  all,  as  that  would  only  still  more  infeot  the  premises— spread 
the  infection  over  a  larger  area. 

The  first  section,  comprising  such  animals  as  are  apparently  healthy, 
should  be  selected  with  care  by  assigning  every  animal  in  the  least 
doubtfiil  to  section  No.  2.  It  should  be  taken  to  another  piece  of  in- 
closed ground,  or  non-infected  yard,  which  is  high  and  dry^  destitute  of 
stagnant  and  running  water,  of  straw-stacks,  half-rotten  manure,  mnd- 
puddles,  &c.,  and  does  not  under  any  circumstances  receive  any  drain- 
age from  the  infected  hog  lot  or  from  other  infected  places.  If  the  piece 
of  ground  is  bare,  that  is,  destitute  of  ail  vegetation,  so  much  the  better: 
if  it  is  not,  plowing  can  make  it  so.  Section  or  lot  No.  2,  containing  all 
animals  which  do  not  show  plain  symptoms  of  disease,  shcMd  also  at 
once  be  removed  to  a  similar  plaee  as  section  No.  1.  which  may  adjoin 
it,  but  the  pen  or  yard  occupied  by  section  No.  1  should  be  higher,  or 
at  least  not  receive  drainage  from  the  pen  or  yard  occupied  by  section 
No.  2.  The  reasons  for  this  provision,  I  think,  do  not  need  any  expla- 
nation. K  section  No.  3,  composed  of  the  really  sick  animals,  is  subdi- 
vided, the  subdivision  comprising  the  less-affected  animals,  or  those 
which  possibly  may  yet  recover,  or  are  ^orth  saving,  shoula  likewise 
be  removed  to  a  similar  place  as  section  No.  1  and  section  No.  2,  but  it 
should  be  a  plae^  which  does  not  send  any  drainage  to  the  yardk  occu- 
pied by  sections  Nos.  1  and  2  and  does  not  receive  any  from  the  old  hog 
lot  or  from  other  infected  places. 

All  this,  however,  is  not  enough.  The  separation  must  extend  also 
to  the  water  for  drinking,  to  the  food,  and  to  the  attendance.  The  ani- 
mals in  each  pen  or  yar^  should  have  one  or  more  troughs  for  their  ex- 
clusive use,  which  should  be  placed  in  the  lowest  comer  of  the  yard,  so 
that  when  they  are  emptied  or  upset  to  be  cleaned  the  water  will  at  once 
flow  out  of  the  pen  or  yard,  and  not  form  a  mud-puddle^  hog- wallow, 
or  pool  of  stagnant  water.  As  to  attendance,  if  the  herd  is  a  large  one 
and  the  owner  has  hands  enough,  it  would  be  best  to  give  to  every  sec- 
tion a  separate  attendant,  with  strict  orders  not  to  meddle  under  any 
circumstances  with  any  of  the  other  sections,  or  to  enter  the  other  yards. 
If  that  cannot  be  done,  and  but  one  man  has  to  care  for  and  feed  all  the 
hogs,  sick  and  well,  it  must  be  made  an  invariable  rule  to  always  attend 
first  to  section  No.  1,  then  to  section  No.  2,  then  to  subdivision  of  sec- 
tion No.  3,  and  last,  to  the  very  sick  animals.  This  order  must  under 
no  circumstances  be  reversed,  and  the  attendant,  after  he  has  been  to 
to  the  sick  animals,  must  not  again  approach  those  in  a  healthy  condi- 
tion until  the  next  feeding  time,  or  has  first  been  disinfected  by  attend- 
ing to  other  outdoor  work.  If  all  these  precautions  are  taken  and  con- 
scientiously carried  out,  a  board  fence  tight  enough  to  prevent  a. pig 
from  putting  his  head  through  and  stealing  food  or  water  from  the  ad- 
joining pen  or  yard,  is  sufficient  separation,  because  swine  plague  is 
very  seldom,  if  ever,  communicated  through  the  respiratory  passages, 
unless  the  lining  mucous  membrane  is  sore,  scratched,  or  wounded,  or 
has  abrasions.  In  such  cases  the  mucous  membrane  attract^)  and  ab- 
sorbs the  disease  germs  just  as  readily  as  a  sore,  wound,  &c.,  in  the 
3kin,  To  i)erfectly  healthy  lungs  and  respiratory  passages  an  inhalation 
•f  infected  air  se^ms  to  be  harmless,  but  where  the  air  is  badly  infected, 
bod  and  water  exposed  to  the  air  are  very  apt  to  also  become  infected. 
Hence,  wherever  healthy  and  diseased  hogs  are  kept  under  the  same 
I'oof  and  in  the  same  building,  though  in  strictly  separate  pens,  thor- 
ough ventilation  is  not  only  advisable  but  also  necessary.  If  the  ob- 
uArvfltioTi  of  othe'-a  hp  '^^  led  to  the  conclusion  that  swine  plague  can  be 
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ODimunicated  through  the  respiratory  organs,  all  I  have  to  say  is,  that 
r  they  had  made  a  close  examinatiou  they  undoabtedly  would  have 
bund  in  every  case  in  which  apparently  an  infection  through  the  res- 
)iratory  organs  took  place  some  lesion  or  lesions  of  the  mucous  mem- 
>rane  of  the  respiratory  passages.  As  the  very  smallest  and  most  in- 
lignificant  lesion  attracts  and  absorbs  the  disease  germs,  the  loosened, 
congested,  and  swelled  condition  of  the  respiratoiy  mucous  membrane 
knd  a  partial  divestiture  of  its  protection,  its  epithelium,  affected  by 
he  presence  of  lung  worms  {Strongylus  paradoxtis)^  are  as  sufficient  in 
ibsorbing  the  disease  germs  as  a  sore  or  abrasion. 

If  a  strict  separation  is  effected  and  maintained,  neither  man  nor 
)east,  coming  in  contact  with  diseased  animals  or  entering  the  yards  or 
)ens  occupied  by  diseased  hogs,  must  be  allowed  to  enter  any  of  the 
)6n8  or  yards  of  animals  yet  healthy.  The  latter  themselves  need  dose 
matching,  to  see  whether  any  of  them  show  symptoms  of  disease,  be- 
cause it  must  be  supposed,  till  the  contrary  is  proven,  that  nearly  every 
inimal  belonging  to  an  infected  herd,  although  not  yet  showing  any 
symptoms,  is  more  or  less  affected.  If  an  animtd  in  section  No.  1  appears 
loubtfcQ,  or  shows  the  least  symptoms  of  not  being  well,  it  should  be 
it  once  transferred  to  section  No.  2;  and  if  an  animal  belonging  to  the 
atter  commences  to  exhibit  plain  symptoms  of  swine  plague,  it  should 
dthout  delay  be  removed  to  section  No.  3,  because  every  diseased  ani- 
nal  discharges  with  its  excrements,  urine,  and  other  excretions  and 
secretions  a  large  amount  of  pathogenic  Schizophytes  or  disease  germs, 
hus  increasing  the  means  and  consequently  the  danger  of  further  in- 
ection. 

9.  All  animals  that  die  of  swine  plague  must  immediately,  or  at  any 
ate  as  soon  as  possible,  be  buried  or  cremated.  Their  carcasses  con- 
;ain  a  vast  and  rapidly  increasing  amount  of  pathogenic  Schizophytes, 
fcnd  if  left  on  the  ground,  or  not  destroyed  by  fire,  these  Schizophytes 
vill  become  disseminated  over  the  premises,  and  are  apt  to  be  taken  up 
)y  other  animals;  but  if  the  dead  hogs  are  promptly  buried,  or,  still 
>etter,  cremated,  aU  these  germs  are  destroyed  and  out  of  the  way. 
That  it  will  not  do  any  good  to  scratch  a  hole  in  the  ground  and  to 
jover  the  carcasses  with  just  enough  earth  to  bury  them  out  of  sight, 
IS  is  so  often  done,  is  self-evident.  Every  hog  that  dies  of  the  plague, 
inless  cremated,  should  be  covered  with  at  least  four  feet  of  esuth. 
5onie  farmers,  in  order  to  get  rid  of  their  dead  hogs,  throw  them  into 
•avines,  into  creeks,  streams  of  running  water,  and  ponds,  or  allow  them 
X)  rot  by  the  roadside,  and  others  let  them  Ue  where  they  have  died  till 
he  tankman  comes  and  hauls  them  ofL  All  this  promotes  a  spreading 
)f  the  disease,  and  should  not  only  be  prohibited  but  should  be  severely 
junished  by  law. 

10.  As  to  food,  it  is  immaterial  whether  it  be  mostly  com  or  some- 
hing  else,  if  it  be  wholesome,  clean,  and  not  in  any  way  contaminated 
with  the  disease  germs  of  swine  plague.  If  there  is  any  doubt  as  to  its 
•ontaniination  it  should  be  subjected  to  cooking  or  steaming  before  it  is 
'ed,  because  cooking  and  steaming  will  destroy  the  disease  germs  and 
iius  2ict  as  a  disinfectant.  But  after  the  food  has  been  cooked  or  steamed 
t  will  not  do  to  expose  it  to  a  badry-infected  atmosphere,  for  if  so  ex- 
posed it  will  attract  the  disease  ^erms  and  again  become  dangerous.  It 
(hould  be  fed  as  soon  as  convenient,  or  as  soon  as  sufficiently  cool.  If 
M>me  animal  food  can  be  given  it  cannot  be  objected  to,  unless  it  is  of  a 
l^EuI  hog,  because  it  seems,  if  animal  food  is  given,  the  pathogenic  Schiz- 
>phyte8  which  may  happen  to  enter  the  animal  organism  through  the 
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digestive  canal  are  very  often,  but  not  always,  either  digested,  iwwa  off 
witli  their  excrements,  or  lose  their  pathogenic  character. 

As  for  the  water  for  drinking,  it  should  be  drawn  fresh  from  a  wei^ 
e-a<5h  time  the  animals  are  watered,  and  should  not  be  allowed  to  remaif^ 
stagnant  in  the  troughs  any  longer  than  from  one  meal  to  another.    Thju^^j 
running  water,  accessible  above  to  diseased  animals,  and  stagnant  wate^^ 
from  ponds,  &c.,  are  very  dangerous  if  swine  plague  is  in  the  neighboir-^ 
hood,  has  already  been  stated.    If  skimmed  milk,  slop,  or  swill  is  giver::::^^ 
instead  of  water,  the  only  precautions  necessary  are  not  to  give  an^^ 
more  at  a  time  than  will  be  consumed  and  to  keep  the  troughs  clean. 

11.  Prophylactic  medicines. — ^There  are  several  which,  as  to  their  pro      _ 
phylatic  proi>ertie8,  do  not  present  much  difference.    Otherwise,  how 
ever,  the  differences  are  great.    Iodine  in  a  watery  solution — ^ten 
of  iodine  and  twelve  grains  of  iodide  of  x>otas8ium  dissolved  in  an  oum 
of  water — given  in  small  doses  is  verj'  effective,  and,  as  the  dose  is 
small,  is  not  expensive  either,  but  it  does  not  agree  with  the  hogs.    I 
causes  them  to  lose  their  s^petite,  affects  all  secretions  and  excretionf 
and  seriously  interferes,  at  h^ast  during  the  treatment,  with  the  growtl 
and  development  of  the  animal,  which  soon  beeomes  more  or  less  em: 
elated.    Besides,  the  pigs  do  not  like  it,  and  would  rather  go  thirsty 
than  take  their  iodized  water,  which  is  a  very  serious  objection, 
cially  if  an  animal  is  already  affected  and  does  not  care  much  for 
and  drink.    IIyi)08ulphite  of  soda,  which  was  tried  quite  extensively 
some  time  ago,  produced  satisfactory  results  as  a  prophylactic,  but 
used  in  sulliciently  large  doses,  and  for  such  a  length  of  time  as  is 
sary,  it  Ciiused  diarrhea,  and  thus  weakened  the  animal.    If  bought  t^K^t 
wholesale  in  large  quantities  it  is  not  expensive.    Benzoate  of  soda  seenix.  ^ 
to  be  effective,  but  causes  diarrhea,  and  is  too  expensive^  therefore  oca- 1 
of  the  question.    Salicylic  acid  is  expensive,  and  far  inferior  in  its  effect  t 
to  carbolic  acid.    Thymol,  or  thymic  acid,  where  used,  gave  satififactoi*^ 
results,  provided  the  preparation  was  genuine.    It  is  a  high-priced  arti- 
cle, and  therefore  frequently  subject  to  adulteration.    Still,  if  a  genuine 
and  really  superior  article  could  everywhere  be  procured,  its  high  price 
would  be  no  serious  objection,  because  the  dose  requireil  is  very  small. 
But  it  is  not  as  easily  handled  and  dissolved  as,  for  instance,  carbolic 
acid. 

Of  all  the  antiseptics  experimented  with  as  prophylactics,  carbolic 
acid,  everything  considered,  has  given  by  far  the  most  satisfactory  re- 
sults. Considering  the  small  dose,  8  to  10  drops  of  a  95-])er-cent.  sola- 
tioii  threi^  times  a  day  lor  every  hundred  pounds  of  live  weight,  it  is 
very  inexpensive,  as  a  i)ound  goes  a  good  ways,  and  a  pound  of  Mallinck- 
roodt's  best  crystallized  carbolic  acid,  such  as  I  have  almost  exclusively 
-used  ill  my  experiments,  can  now  he  bought,  if  purchased  in  largia 
quantities, for  Go  cents  Ketail  dniggists  usually  ask  from  75  cent«  to  i\ • 
It  is  not  disagreeable  to  the  hogs;  does  not  destroy  their  ap|)etite  or 
perceptibly  intertei*e  with  any  organic  lunctions,  except  that  it  reiluces 
the  animal  heat,  which,  perlinps,  is  just  what  makes  it  an  efhcient  prophy- 
lactic*. Of  course,  if  much  larger  doses  than  those  indicated  are  given, 
which  is  not  at  all  necessary,  it  becomes  a  deadly  poison.  After  it  has 
been  used  a  lew  days  the  animals  evidently  like  it,  and  seem  to  almost 
crave  for  it  when  its  use  is  discontinued.  Even  the  diseased  animals, 
long  after  they  have  ceased  to  care  for  solid  food,  will  take  the  carl)ol- 
ized  water.  It  is,  however,  only  a  prophylactic,  and  all  it  does  or  can 
be  expected  to  do  is  to  destroy  the  conditions  necessary  to  the  develop- 
nent  an<l  propagaticm  of  the  swine-plague  Schizophytes.  It  does  not  di- 
'"/»tN'  kill  them,  at  least  not  in  such  a  dilution  in  which  it  can  be  safely 
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given  to  a  hog ;  its  effect,  therefore,  it  mast  be  concluded,  is  either  indirect 
(probably)  or  accamalati ve.  It  will  not  and  cannot  repairer  even  reduce 
the  morbid  changes  which  have  already  been  produced  and  are  still  ex- 
istiug,  and  therefore  cannot  be  expected  to  effect  a  cure  of  a  diseased 
animal.  Such  a  thing  is  out  of  the  question.  All  that  carbolic  acid  or 
any  other  prophylactic  can  be  expected  to  do  is  to  prevent  and  to  ^rrest 
the  morbid  process  by  changiug  or  destroying  certain  conditions  neces- 
sary to  the  metamorphoses  and  propagation  of  the  pathogenic  Schizo- 
pliytes.  So,  for  instance,  iodine,  it  seems,  is  an  efficient  prophylaotic 
principally  on  aecount  of  its  great  affinity  for  albuminous  compounds, 
the  very  thing  that  is  appropriated  and  withdrawn  from  the  organism 
of  the  animal  by  the  Schizophytes;  iodine,  therefore,  deprives  the  latter 
of  their  pabulum,  and  thus  destroys  the  conditions  necessary  to  their 
development  and  propagation. 

If  a  cessation  of  the  morbid  process  has  been  effected  by  arresting 
or  neutralizing  its  cause,  and  the  morbid  changes  produced  are  not  al- 
ready' irreparable,  a  "cure'' — that  is,  to  effect  recovery — ^may  safely  be 
left  to  nature.  K  the  morbid  changes  have  become  irreparable  the  ani- 
mal will  in  all  probability  die ;  if  it  lives  it  will  only  partially  recover, 
and  never  be  healthy  again. 

In  conclusion,  it  may  be  well  to  say  a  few  woi*ds  about  the  manner  of 
administeriug  medicines  to  hogs.  If  one  commences  it  right  it  is  very 
easy;  but  if  the  nature  of  the  hog  is  not  understood,  and  force  is  at- 
tempted, not  much  success  will  be  attained.  A  hog  has  a  very  fine  nose, 
but  rather  indifferent  taste,  and  therefore  will  voluntarily  take  almost 
anything,  even  quinine,  if  it  is  mixed  with  its  food,  provided  it  has  not 
anobjectionable smell.  This,  however,  does  not  mean  that  things  which 
have  an  objectionable  smell  to  human  beings  have  the  same  to  hogs;  on 
the  contraiy,  a  hog  un<loubtedly  finds  certain  things  very  pleasing  to 
its  olfiietory  nerves,  and,  maybe,  highly  aromatic,  which  are  nauseating 
to  a  human  being;  and  vice  versa.  There  are,  therefore,  a  great  many 
medicines  which  are  voluntarily  taken  by  any  hog  if  mixed  with  its  food 
or  drink,  and  to  give  the  medicines  with  either  food  or  drink  is  by  far 
the  best  way,  as  long  as  the  hog  has  any  appetite  or  any  desire  to 
drink.  Fluid  medi3ine8  are  best  administercnl  in  the  water,  milk,  or 
slop,  and  so  are  soluWe  powders  or  powders  of  light  specific  weight, 
light  enough  to  swim  in  water.  Heavier  and  more  or  less  insoluble 
[)ow<lers,  such  as  calomel,  cannot  in  that  way  be  given,  but  must  be 
mixed  with  the  food — a  mash,  for  instance.  If  the  hog  has  but  little 
api^etite,  and  is  therefore  not  inclined  to  take  the  medicated  food,  a 
boileil  potato,  or  a  piece  of  one,  constitutes  the  best  vehicle  for  the  me<li- 
oine,  because  the  hog  will  take  it  if  it  has  any  appetite  whatever.  Of 
course,  all  solid  medicines  designed  for  hogs,  especially  for  such  as  have 
diminisheil  appetite,  must  be  concentrated  and  be  of  small  bulk.  Vo- 
luminous medicines  won't  do.  If  a  sick  hog  has  no  appetite  whatever, 
or  will  not  take  even  a  boiled  potato,  and  it  is  necessary  to  give  some 
medicine,  it  must  be  administered  either  in  shape  of  small  pills  or  by 
means  of  a  hypodermic  injection,  and  of  course  be  concentrated,  or  of 
very  little  bulk.  To  drench  a  hog  is  a  dangerous  and  difficult  opera- 
tion. The  animal,  as  soon  as  force  is  used,  will  squeal,  and  then,  when 
t^ing  breath,  the  medicine  will  go  down  the  windpipe  into  the  lungs, 
and  often  suffocates  and  kills  the  animal  befoi-e  the  whole  drench  is 
poured  down,  or  if  not  killed  outright  it  usually  dies  within  a  short  time 
of  inflammation  of  the  lungs  and  respiratory  passages.  Drenching  a  hog 
is  doubly  dangerous,  if  the  drench  contains  undissolved  or  suspended 
powders.    A  ny  one  familiar  with  the  anatomy  of  the  larynx  and  pharynx 
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of  the  hog  will  know  the  reason  why  drenching  is  attended  with  so  much 
danger.  Those  who  prescribe  medicines  to  t^  administered  as  a  drench, 
manifest  by  so  doing  their  gross  ignorance,  and  proclaim  themselves  as 
inexperienced  qoac^. 

TREATMENT  OF  TERY  SIOK  ANIMALS. 

As  to  a  medical  treatment  of  an  animal  in  an  advanced  stage  of  swine 
plague  I  have  no  suggestions  to  offer,  as  I  have  long  ago  come  to  the 
conclusion  the  sooner  such  an  animal  dies,  or  is  pat  out  of  the  way,  the 
better  it  is  for  the  owner,  at  least  as  far  as  dollars  and  cents  are  con- 
cerned. I  advise  those  who  yet  believe  in  the  possibility  of  caring  (re- 
storing to  health)  a  hog  in  an  advanced  stage  of  the  plague  to  make  a 
few  post-mortem  examinations,  to  examine  particularly  the  lungs,  the 
lym^iatic  glands,  the  heart  and  intestines,  and  then  compare  wh^Uiey 
Ibund  with  ^e  condition  of  those  parts  or  organs  in  a  healthy  animal, 
and  they  will  soon  be  converted. 

Very  respectfully  submitted. 

H.  J.  DETMEBS. 

Champaign,  III.,  October  30, 1881. 


CONTAGIOUS  PLEURO-PNEUMONIA. 

FINAL  EEPOBT  OF  OHAELES  P.  LYMAJBT,  F,  E.  0.  V.  S. 

Hon.  George  B.  Loring, 

Commissioner  of  Agriculture : 

Sir  :  In  compliance  with  your  instructions  I  have  the  honor  to  report 
the  following : 

In  Maryland  during  the  last  two  months  contagious  pleuro-pneumo- 
nia  is  rex)orted  to  me  ashavingreceived  some  further  extension;  nothing, 
however,  in  this  connection  is  especially  imx)ortant,  for  the  diseased  dis- 
trict remains  practically  the  same  in  this  State.  For  some  reason  or 
other  the  proprietors  of  the  bone-boiling  establishment  have  reduced 
their  price  for  dead  and  dying  cows  to  $2  per  head.  This  the  owners  of 
such  animals  consider  too  small  a  price,  and  as  a  result  the  carcasses 
become  the  property  of  the  ^^  pudding  butchers,"  and  so,  I  suppose,  moofa 
of  this  meat  becomes  human  food,  for  which  puipose  it  is,  to  say  the  least, 
worthless.  Cattle  are  killed  in  and  about  Baltimore  by  butchers  in 
their  own  establishments,  and,  I  am  informed,  none  of  them  kill  in  ex- 
cess of  twelve  or  fourteen  head  a  week.  It  seems  to  me  that  the  local 
board  of  health  could  do  much  to  prevent  this  rather  disgusting  state 
of  affairs,  by  the  establishment  of  abattoirs  and  compelling  all  batchers 
to  come  into  them,  as  is  done  in  Boston,  and  to  a  certain  extent  in  Phila- 
delphia and  New  York.  Your  inspector  for  Maryland  says  that  he  is 
satisfied  that  now  most  of  the  diseased  animals  are  kept  away  firom  the 
dtock  yards  in  and  about  Baltimore.    He  says : 

The  greater  danger  lies  in  the  sale  of  animals  that  have  been  hairied  into  market 
xom  farms  or  stables  where  '^contagious  plearo-pneumonia "  Bas  made  its  fintap- 
>earance.  Members  of  agricultural  societies  could  prohibit  this  praotioe  to  a  great 
jxtent  if  they  would  notify  the  maQ  in  charge  of  the  stock  yard  of  such  transactions; 
*^  rould  des^y  the  sale  of  such  stock. 

7ery  few  cattle  are  bein^^pped  now  from  Baltimpre  to  Great  Britain. 
Ti  Pi^pTifftri-n^jmiq^  coutaglous  pleuro-pneumohia  has  received  a  Afresh 
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outbreak ;  this  time  in  York  County.  Three  additional  herds  have  been 
nfected,  two  in  Sprmgfield  and  one  in  Shrewsbury.  This  naturally 
extends  the  more  recently  infected  district;  but  the  whole  matter  is 
u  the  efficient  hands  of  Mr.  Secretary  Edge.  The  infection  has  been 
raced  in  one  case  to  Harford  Oounty^  Maryland,  and  in  the  other  two 
o  Baltimore. 
Your  in8i)ector  for  Pennsylvania  says : 

I  am  quite  satisfied  the  batchers  get  most  of  the  cases  of  contagions  plenro-pnen- 
upnia  now,  as  the  farmers  know  toe  much  to  keep  their  iiifected  animals  aliye,  and 
his  must  help  rid  the  country  of  the  disease. 

There  were  shipped  from  Philadelphia  to  Europe,  in  1878,  4,156  head 
)f  homed  cattle;  in  1879,  5,876  head;  in  1880,  2^474;  in  1881,  none. 

This  is  a  sample  of  the  way  or  the  rate  at  which  this  whole  trade  is 
3eing  lost  to  us.  A  letter  on  this  subject  from  Messrs.  Peter  Wright 
md  Sons,  of  Philadelphia,  says : 

Durinz  the  latter  part  of  1878  we  had  contracted  with  prominent  shippers  of  Chi- 
cago and  PhUa<lelpliia  (whose  names  we  can  prohably  get  permission  to  nve  if  you 
leeire  it),  for  shipment  of,  say,  300  cattle  per  week,  from  Philadelphia  toliiyerpooly 
ind  about  the  same  number  from  Baltimore  to  Liverpool,  and,  in  order  to  fulfill  these 
[contracts  we  dispatched  a  representative  to  Europe  to  arrange  with  prominent  ship- 
y-vmen  there  for  regular  weekly  lines  of  steamers  fseven  stoamers  ix^  each  Une)  to  run 
between  the  above-mentioned  ports,  during  the  snipping  season  of  1879.  Upon  the 
fiaseage  of  the  order  in  council,  in  Februi^pr,  1879,  our  shippers  were  unable  to  fhlfiU 
Lboir  contracts,  and  we  were  placed  in  the  most  embarrassing  position  with  the  pwntrs 
jf  the  steamers  which  we  had  secured,  and  had  to  face  the  probability  of  very  heavy 

lOHS. 

The  total  expense  incurred  in  the  suppression  of  pleuro  pneumonia  in 
t  he  State  of  Pennsylvania  by  the  State  authorities  during  the  year  1881 
has  been  $3,409.62. 

And  had  it  not  been  for  Maryland  allowing  diseased  cattle  to  be  sent  out  of  their 
State,  we  shoald  now  be  clear  of  this  disease  (that  is,  if  there  is  no  more  disease  tlum 
v^Q  know  of  now  in  this  Stato.)  I  think  there  is  no  doubt  that  this  Stato  will  con- 
tiune  its  prcHeut  organization  for  tlfe  suppression  of  contagious  pleuro-pneumonia, 
Bven  should  the  expense  exceed  $5»000  per  year,  for  a  year  or  two  at  least,  without 
any  uioney  help  from  Congress,  a«  our  otvnera  of  stock  tkoroughlyi  understand  the  danger 
9/  the  disease. 

Cattle  killed  on  account  of  being  diseased  are  now  cremated  by  order 
of  the  State  authorities. 

From  New  Jersey  I  have  no  ad\ice  relating  to  the  extension  or  dimi- 
DUtion  of  contagious  pleuro-pneumonia.  Facts  relating  to  this  matter 
can  only  be  obtained  now  from  Dr.  £.  M.  Hunt,  upon  whom  I  had  no 
authority  to  call  for  the  information.  Your  inspector  located  at  Camden 
writes  as  follows : 

On  the  7th  December  I  detected  two  cows  with  lung  trouble,  in  two  lot*  of  five  and 
six,  respectively,  which  came  to  the  ferry  yurds  from  Mount  Holly,  Burlington  County, 
^ew  Jersev.  The  other  from  £lmer,  Salem  County,  consigned  to  the  same  firm  ana 
intended  u>r  *^  Bologna^'  beef.  I  accompanied  them  to  the  slaughter-house,  where  I 
bad  to  remain  nearly  the  whole  day  in  order  to  see  them  slaughtered,  which  was 
SnaUy  consummated.  The  Mount  Holly  cow  was  an  old  chronic  case,  having  a  large 
ftbeeaas  in  the  central  portion  of  the  right  lung,  together  with  a  cavitv  in  an  a^joiliing 
portion.  The  left  lung  also  had  a  small  cavity  in  the  inferior  portion  of  the  larger  lobe, 
this  Elmer  cow  was  an  acute  case,  ati'ected  in  one  lung,  which  was  already  beginning 
to  take  on  a  condition  of  hepatization. 

On  the  9th  of  the  same  month  I  detected  a  two-year-old  steer  in  a  lot  of  twenty-one 

l»Mid  broncht  on  the  river.    The  steer  was  said  to  have  been  brought  from  Baltimore. 

«,  which  I  found  to  be  true,  as  1  traced  him  directly  back  as  far  as  Wilmington,  ana 

a  asoertaincd  that  he  bad  come  thence  from  Baltimore. 

^jn  the  I3th  I  found  three  chronic  eases  in  anoth^  lot  of  *^  Bologna ''  beef  oowBOom- 

liere  from  Gloucester  County,  New  Jersey.    On  the  17th  another  chronic  case  from 

«ii  County  ;  on  the  22d  two  other  chronic  oases  from  Gloucester  County,  and  on 

th  a  subacute  case  fh)m  BurUngton  County.    All  of  them,  with  the  exception 

23  AG 
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of  the  Bteer,  trere  cows  intended  fer  slanghter  fer  "  Bologn*  beefy**  were  in  gdod  eeii- 
dition  apparent]  V— some  of  them  fat— and  were,  with  one  or  two  estoeptiona.  entirdy 
recovereafrom  the  effects  of  the  disease  as  far  as  one  ooald  Jiid|^  by  external  appear- 
anoes,  and  were  all  en  route  from  Kew  Jersey  to  Philsldelphia  for  slaughter* 

The  State  of  New  York  has^  I  understand^  some  $50iN)0  In  treasury 
appropriated  for  stamping  out  pleuro-pneumonia.  Of  tnis  amcmnt  tiiey 
are  said  to  have  used  only  about  $3,000,  and  it  seems  to  be  a  fact  that 
the  disease  has,  during  the  pa«t  year,  received  quite  important  exten- 
sion within  the  limits  of  the  State ;  that  is.  it  seems  to  have  reocoapied 
the  portions  of  the  State  about  New  York  City  which  were  so  thoroughly 
pureed  by  Professor  Law  but  a  short  time  since. 

I  do  not  know  that  I  can  add  much  to  this  report  that  will  increase 
its  value ;  the  facts  speak  for  themselves.  Although  I  think  that  most 
decidedly  England  has  never  received  a  case  of  pleuro-pneumonia  from 
either  Boston  or  Portland,  I  still  think  that  their  position  upon  the  ques- 
tion of  their  receipt  of  our  cattle  is  a  perfectly  fair  one,  and  leaves  no 
room  for  complaint.  When  it  is  remembered  how  many  thousands 
pounds  sterling  have  been  lost  by  British  cattle  owners  on  account  of 
the  introduction  among  their  herds  of  foreign  cattle  affected  with  exotic 
contagious  diseases,  and,  as  they  say,  when  one  thinks  of  hew  little 
provision  we,  as  a  government,  have  made  to  prevent  the  spread  of 
pleuropneumoDia,  it  is  difficult  to  see  how  they  can  do  otherwise^  That 
this  disease  really  has  an  existence  in  a  certain  part  of  this  country, 
they,  through  their  consuls,  are  as  well  aware  as  we,  and  no  amount 
of  testimony  to  the  contrary  by  this  intelligent  farmer  and  the  other 
experiencwl  dealer,  will  have  the  slightest  possible  effect  upon  their 
action.  I  thoroughly  believe  that  were  we  able  to  show  a  country  en 
tirely  free  from  this  disease,  the  restrictions  now  impost  upon  our  cattle 
landing  in  Great  Britain  would  at  once  be  removed,  other  conditions 
beiug  the  same  as  now.  That  is,  I  am  a  strong  believer  in  their  honesty 
of  purpose  in  this  matter.  It  is  a  significant  fact  that  no  condemnations 
harve  been  made  since  last  June  apon  cattle  coming  from  Boston  or 
Portland. 

In  regard  to  ridding  ourselves  of  this  present  incubus  Ujx)!!  whalj 
should  be  a  large  and  profitable  export  trade,  and  which  now  seems 
threatened  with  extinction,  as  well  as  to  prevent  for  all  time  tJie  great 
danger,  which  I  feel  to  be  a  real  one,  of  the  introduction  of  this  pest  to 
our  Western  cattle  rangers,  from  whence  it  could  never  be  dislodged,  I 
can  think  of  but  one  method  which  seems-  to  me  to  offer  in  any  degree 
a  hope  of  success,  and  that  is  for  Congress  to  take  the  matter  in  charge 
in  some  way  that  will  give  the  ]>ower  to  and  compel  some  one  authority 
to  control  the  movements  of  all  animals  within  the  diseased  disitricts, 
atid  at  the  same  time  take  such  other  steps  as  may  benecessar3''  for  the 
killing  of  all  animals  diseased  or  infected.  I  have  no  faith  in  the  una- 
nimity of  action  in  the  matter  by  the  directly  interested  States  them- 
selves— this  for  various  reasons,  which  I  have  thoroughly  learned  to 
appreciate  during  my  recent  experience — neither  will  action,  which  only 
creates  a  power  capable  of  spasmodic  effort,  be  of  avail,  eise  the  whole 
country  will  but  re])eat  the  recent  experience  of  the  State  of  New  York— 
a  number  of  thousands  of  dollars  spent  for  nothing  and  a  full  supply  of 
pleuro  pneumonia  on  hand. 

Therefore,  unless  national  action  can  be  had,  and  that  in  such  a  way 

and  under  such  circumstances  as  to  insure  the  continuance  of  proi>er 

nensures  until  the  desired  fi-eedom  from  the  disease  is  nttaiued,  it  would 

)e  just  as  well,  as  far  as  the  effect  upon  c^^ntagious  pleuro-pncuroouia  is 

L^oncerned,  to  let  the  matter  alone  first  a«  last,  and  certainly  to  do  so  at 
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first  would  contribute  very  largely  to  the  comfort  of  any  one  who  might 
be  appointed  executive  of  any  compromising  methods  of  extermination ; 
that  is,  if  it  is  not  a  '<  bull "  to  assume  that  one  can  stop  doing  a  thing 
before  he  commences  it.  I  think  I  have  beard  somewhere  of  its  being 
better  for  a  man,  under  certain  circttmstances,  if  he  had  never  been  born. 

I  cannot  close  this  letter,  which  I  suppose  will  be  my  last  one  to  you, 
without  thanking  you  for  your  numei*ons  kindnesses  to  me,  and  wishing 
you  personal  j)ro8i>erity  in  the  administration  of  the  manj-  and  varied 
duties  of  Commissioner  of  Agriculture.  If  at  any  tiine  such  informa- 
tion regarding  contagious  pleuropneumonia  as  I  maj-  have  will  be  of 

vice  to  you,  I  shall  most  gladly  furnish  it. 

ite8i)ectfully  submitted. 

CIIAKLES  P.  LYMAN. 

Boston,  Mass.,  January  30.  1882. 


DISEASES  AMONG  HORSES  IN  ILLINOIS. 

Hon.  Geo.  B.  Loring, 

Commissioner  of  Agriculture  : 

Sib  :  When  I  received  your  dispatch  of  the  8th  instant,  directing  me. 
at  the  request  of  ITon.  James  R.  Scott,  president  Illinois  State  Board 
of  Agriculture,  to  iuquiro  into  a  fatal  epizootic  among  horses  in  this 
(Champaign)  county,  I  had  already,  on  the  6th  instant,  made  a  visit  to 
the  locality  where  the  alleged  epizootic  prevailed,  a  farm  near  Linden- 
grove  in  the  northeast  corner  of  Critlenden  Township,  about  18  miles 
southeast  of  Champaign.  One  mule  about  ten  yejirs  old  and  three 
young  horses  (two  mares  and  one  gelding),  each  about  three  and  one- 
half  years  old,  had  died,  and  one  mule  about  ten  or  eleven  years  old  was 
diseased,  while  one  8-year  old  horse  was  yet,  to  all  appearances,  per- 
fectly healthy.  All  six  animals  were  owned  by  Mr.  Wm.  Silver,  and 
constituted  the  whole  stock  of  horses  and  mules  kept  on  his  farm. 
According  to  Mr.  Silver,  the  animals  which  died  exhibited  the  same 
symptoms  as  the  mule,  which  I  found  diseased.  The  latter,  a  marc 
mule,  was  almost  completely"  paralyzed,  and  found  lying  prostrate  on 
the  ground  about  tw  o  rods  from  a  small  ditch  in  a  field  or  pasture  and 
Qot  far  from  the  house.  All  the  voluntary  muscles  appeared  to  be 
flaccid;  every  limb  could  be  i)laced  in  any  position  desired:  the  ears 
were  hanging  downward  and  backward,  following  the  law  oi  gravity: 
the  tail  when  placed  in  an  unnatural  position  could  not  be  removea 
out  of  it  into  a  more  natural  one,  although  the  animal  at  the  same  time 
was  able  to  make,  and  did  make,  feeble  kicking  movements  with  all 
four  legs.  The  uiine  incessantly  flowed  off  from  the  vulva  probably  in 
the  same  quantity  in  which  it  was  secreted,  and  presented  a  normal 
color  but  a  somewhat  ropy  appearance.  The  rectum  was  full  of  dung, 
which  was  not  voided  till  it  was  crowded  out  by  other  fecal  masses. 
If  jiricked  with  a  pin  in  the  hind  quarters  the  animal  did  not  react  at 
all.  and  if  pricked  further  forward  it  only  showed  slight  sensitiveness, 
Indicated  by  a  barely  i)erceptible  quivering  of  the  skin,  which  did  not 
lount  to  anj'  defensive  movement.  Paralysis  was  tnerefore  consid- 
ed  as  almost  complete.  The  pulse  was  very  small  and  feeble;  only 
M  beats  in  a  minute  could  be  counted:  and  the  temperature  in  the  rec- 
taili  and  in  the  vagina  was  low — a  few  degrees  below  normal.  The 
Hieniionieter  I  had  with  me,  and  which  I  was  compelled  to  use,  as  the 
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one  in  regular  use  met  with  an  accident  a  short  time  before,  was  not 
very  accurate,  and  only  indicated  OT^F.  The  temperature  was  probably 
lo  higher.  The  animal  made  fednt,  though  almost  incessant,  struggles 
witi^  her  legs — ^kicking  or  pawing  mptions— just  such  as  a  horse  or  mule 
almost  entirely  deprived,  like  the  one  in  question,  of  the  control  of  its 
limbs  very  likely  would  make  if  suffering  from  colic  or  from  some  in- 
ternal pain  of  a  spasmodic  nature.  As  my  first  visit  happened  to  be  in 
the  evening,  a  little  after  sunset,  and  as  the  struggles  of  the  animal, 
by  bumping  her  head  on  the  ground,  had  caused  the  eyelids  to  swell 
to  such  an  extent  as  to  nearly  close  the  eyes,  an  abnormal  dilation  of 
the  pupils,  if  existing,  could  not  be  observed.  The  color  of  the  visible 
mucous  membranes,  wherever  the  latte.r  were  not  lesioned,  and  there- 
fore more  or  less  inflamed,  api>eared  to  be  normal.  My  first  diagnosis, 
very  naturally,  was  Qierebro-spinal  meningitis,  notwithstanding  some  of 
the  symptoms  usually  attending  that  disease  were  wanting. 

Your  dispatoh  was  received  at  5  p.  m.,  November  8,  and  my  second- 
visit  was  made  the  next  day,  ^STovember  9.    I  found  the  sick  mule  stilL 
alive,  and  even  somewhat  better,  for  she  was  able  to  move  her  ears,  U^ 
keep  her  head  raised,  at  least  for  a  short  time  after  she  had  been  assisted, 
in  raising  it,  and  also  to  retain  her  urine.    Her  appetite  apparently  was 
good,  pulse  and  temperature  about  tlie  same  as  on  my  first  visit ;  and 
the  kicking  and  pawing  motions  were  less  frequent  or  almost  entirely 
absent.    The  eyes  were  almost  entirely  closed  by  the  swelling  of  the 
very  sore  eyelids,  but  as  far  as  could  be  ascertained  the  pupils  of  the 
eyes  were  not  abnormally  enlarged. 

Of  the  three  horses  and  one  mule  which  had  died,  thfi  mule  was  taken 
sick — became  paralyzed — on  October  27,  and  died  within  24  hours.  Ac- 
cording to  Mr.  Silver,  the  paralysis  was  a  complete  one,  and  the  animal 
(a  mare  mule)  was  observed  for  two  days  before  that  date  to  be  acting 
unusually  dull  or  drowsy,  and  to  be  slow  in  her  movements. 

One  of  the  three-year  old  horses — the  gelding — ^was  taken  sick  on  Octo- 
ber 28,  or  one  day  later  than  the  mule;  and  the  other  two — the  mares— 
on  October  29.  All  three  died  on  Sunday,  October  30.  All  of%hem,  atj 
18  now  remembered,  but  scarcely  noticed  by  Mr.  Silver  at  the  time,  exhib- 
ited, some  premonitory  symptoms  for  a  few  days  before  they  became  par- 
alyzed; they  appeared  to  lack  their  usual  liveliness,  acted  somewhat 
dull  and  sluggish,  were  slow  and  awkward  in  their  movements,  and  par- 
ticularly one  of  the  mares,  said  to  have  been  a  very  spirited  anibal,  was 
lagging  behind  when  hitehed  to  a  wagon  two  days  before  she  became 
prostrate,  and  could  "  bear  the  whip,"  which  she  never  could  before. 
None  of  them,  I  was  informed,  showed  any  signs  of  bloating  or  plain 
symptoms  of  colic ;  but  as  to  the  latter  I  have  reason  to  believe  Mr. 
Silver  was  mistaken,  because  the  almost  incessant  attempt  at  struggling 
and  kicking  observed  in  the  mule,  which  I  saw  alive,  cannot  verywell 
be  interpreted  as  anything  but  a  sign  of  distress — symptoms  of  c<$lic  It 
may  be  the  other  animals  struggled  less,  because  In  them  the  paralysis 
was  more  complete.  Two  of  the  animals  that  died,  it  seems,  must  have 
exhibited  difiiculty  of  breathing — stertorious  breathing,  probably — ^be- 
^ause  Mr.  Silver's  brother,  Mr.  Wallace  Silver,  an  experienced  farmer, 
who  saw  them  while  alive,  diagnosed  inflammation  of  the  lungs.  Mr. 
William  Silver  made  ii  postmortem  examination  of  tlie  mule  which  died 
first,  and  of  the  gelding  which  died  October  30.  (The  two  mares  died 
it  his  brother's  place.)  In  the  mule  he  found  the  lungs  gorged  with 
'lark-colored  blood,  and  nothing  else  abnormal.  Brain  and  spinal  chord 
v^ere  not  examined.  In  the  three-year  old  gelding  he  found  nothing  that 
le  thought  a])peared  to  be  abnormal.    Brain  and  spinal  chord  were  not 
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examined.  The  two  three-year  old  mares,  which  were  taken  sick  Octo- 
)er  29,  or  very  likely  daring  the  night  of  October  28-29,  were  driven  to 
h  wagon  on  October  28  by  Mr.  Silvers  son  to  his  ancle's  place,  a  distance 
)f  about  11  miles,  and  while  there  were  taken  sick  and  died.  The  mole, 
vhich  I  found  prostrate  on  November  6,  and  also  saw  on  November  9, 
)ecame  paralyzed  on  Thursday,  November  3,  exhibited  premonitory 
symptoms,  dullness  or  drousiness,  for  about  a  week  before,  was  almost 
jompletely  paralyzed  on  November  6,  a  little  improved  on  November 
),  and  died  in  the  afternoon  of  November  11,  according  to  a  telegram 
•eceived  from  IVIr.  Silver  on  the  evening  of  that  day.  I  would  have 
i^one  there  again  to  make  a  post-mortem  examination,  but  the  almost 
continuous  rains,  heavy  on  November  11  and  Novembiar  12,  had  made 
:he  roads  so  bad  that  no  livery-stable  owner  in  Champaign  was  wili- 
ng to  furnish  me  a  team  to  go  18  miles.  The  mule,  while  paralyzed, 
^as  treated  with  strychnine  (strychn.  nitric),  of  which  first  one  and  then 
;wo  grain  doses  were  given  on  Monday,  Tuesday,  Wednesday,  and  prob- 
ably Thursday  and  Friday,  with  apparently  some  success  in  the  begin- 
ling,  or  at  any  rate  till  Wednesday  or  Thursday.  The  mule  probably 
^ould  have  recovered,  or  at  least  would  not  have  died,  if  it  had  not 
3een  lying  outdoors  on  wet  ground,  without  any  shelter  or  protection 
against  the  cold  winds  and  heavy  rains.  It  rained  several  days  during 
;he  week,  particularly  Tuesday  and  Friday.  Only  on  Wedneiaday,  No- 
rember  9,  the  weather  was  good.  As  alr^idy  stated,  my  diagnosis,  be- 
bre  I  subjected  the  locality,  the  pasture,  the  previous  treatment  or  the 
mimals,  &c.,  to  a  searching  examination,  was  cerebro-spindL  meningitis^ 
ind  the  same  afterwards  suffered  but  a  slight  modification  in  so  f&r  as 
:he  locality,  the  peculiarities  of  the  pasture,  and  the  conditions  and  the 
reneral  treatment  to  which  the  animals  had  been  subjected  afforded 
ftcient  cause  to  produce  the  fatal  disease. 

xlie  pasture  is  a  jjiece  of  rolling  land,  sloping  toward  the  middle  and 
:oward  the  south ;  it  is  divided  into  two  unequal  halves  by  a  small  ditch 
xa versing  it  obliquely  from  northeast  to  southwest.  It  is  what  may  be 
called  a  new  pasture,  contains  some  timothy  grass  and  clover,  an  abun- 
iance  of  green  rye,  and  innumerable  weeds.'  The  northeast  portion  of 
:he  pasture,  about  two  acres  of  ground,  is  sloping  toward  the  south,  and 
nil  of  Jamestown  weeds  {Datura  sir amanitim).  It  was  formerly  a  house 
>lace.  The  Jamestown  weeds  were  mowed  in  the  latter  part  of  June, 
)r  in  the  fore  part  of  July,  and  left  on  the  ground  to  wither.  Last  sum- 
ner  was  exceedingly  droughty,  and  the  whole  pasture,  in  consequence, 
)ecame  almost  destitute  of  vegetation,  except  of  such  weeds,  so-called 
•ag-weed  {Ambrosia  art€misia^folia)^iov  instance,  as  will  grow  in  spite  of 
my  drouglit.  When  it  commenced  to  rain  in  the  latter  part  of  Septem- 
>er  all  vegetation  revived,  an  abundance  of  young  rye  sprouted,  some 
dover  aud  timothy  grass  appeared,  and  young  Datura  stramonium  plants 
became  very  numerous,  even  thick.  The  western  portion  of  the  pasture 
8  also  higher  ground,  drained  by  and  sloping  towards  the  small  ditch, 
ind  contains  the  rotten  remnants  of  two  oat-stacks  of  last  year  which 
^ere  never  threshed,  ber^use  the  oats,  being  very  rusty,  were  not  con- 
lered  worth  threshing.    These  two  oat-stacks,  at  present  mere  manure 

«,  constituted,  I  was  informed,  during  the  whole  summer  the  princi- 
]  rood  of  the  horsCvS  and  mules,  and  also  of  some  cattle  and  hogs  kept 
11  die  same  pasture.    Further,  near  the  ditch,  close  to  the  southern 

5  of  the  i)asture,  is  an  old  well,  which  formerly  furnished  the  ani- 

with  water  for  drinking.    In  consequence  of  the  long-continued 

:ht  this  well  gave  out  and  became  dry.    Mr.  Silver,  in  order  to 

tj  water  for  his  stock,  recently  dug  another  well  three  or  four  steps 
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fh)m  the  ditch  and  a  few  rods  north  of  the  old  one.  This  new  well, 
which  was  dng  in  the  middle  or  fore  part  of  October,  is  only  9  feet  deep, 
and  contained,  when  I  was  there,  about  7  feet  of  water.  At  any  rate 
the  surface  of  the  latter  was  not  over  2  feet  lower  than  the  surface  of 
the  ground.  The  water,  which  is  the  same  as  that  in  the  ditch,  and 
oon«equeiitJy  surface  water,  has  been  critically  examined  under  the  mi- 
croscope by  myself,  and  been  subjected  to  a  chemical  examination  by 
Vri)i\  U.  A.  Weber,  Ph.  D.,  of  the  Illinois  Industrial  University.  It  has 
a  somewhat  peculiar  smell,  and  a  rather  strange  taste,  which  I  am  un- 
able to  describe.  The  microscope  revealed  a  good  deal  of  organic  mat- 
ter, principally  consisting  of  vesta  of  vegetable  substances,  numerous 
dead  and  some  living  monads,  very  minute  micrococci  and  micrococcus 
chains,  comparatively  few  larger  bacteria,  some  smalT,  oblong,  or  almost 
cylindrical  crystals  (the  latter  after  some  of  the  water  on  the  slide  had 
evaporated  )f  and  some  spores  similar  if  not  identicid  in  appearance  to 
those  of  Usiilago  maidi^  {of.  drawing.)  The  chemiciil  examination  has 
not  revealed  any  narcotic  alkaloid,  but  has  shown  that  the  water  con- 
tains a  considerable  quantity  of  some  vegetable  extract. 

Although  well  knowing  that  domestic  animals,  of  their  own  volition, 
rarely  ever  touch  Datura  stramonium,  certain  symptoms  of  the  paralyzed 
aninmls,  combined  with  the  peculiar  circumstances,  tbe  want  of  almost 
anything  green  but  weeds  till  October,  the  rotten  oats  diet,  and  the 
thereby  possibly  vitiated  appetite  of  the  horses  and  mules,  suggested  the 
possibility  that  they  might  have  eaten  the  young  Datura  strain,  plants. 
A  thorough  examination  of  the  weedi)atch  (the  old  house  place),  made 
by  Mr.  Silver,  his  sou,  and  myself,  revealed  the  fact  that  nearly  every 
one  of  the  young  blooming  Datura  i>lant8,  except  where  they  were  ex- 
ceedingly tbiek,  or  where  some  old  ones  had  been  left  standing,  were 
more  or  less  mutilated.  Some  of  them  lacked  more  than  half  of  the 
whole  plant,  while  others  only  lacked  several  leaves,  a  flower  or  a  young 
seed  capsule.  It  also  became  evident,  considering  the  manner  in 
which  horses  and  (tattle,  respectively,  take  up  their  food,  that  not  the 
latter,  but  the  lormer  had  bitten  off  what  was  wanting.  Besides,  the 
whole  patch  was  almost  entirely  destitute  of  cattle  excrement,  and  con- 
tained a;;reat  deal  of  comparatively  fresh  horse  voidings,  probably  to  a 
greater  extent  than  any  other  part  of  the  held  of  equal  size.  All  this, 
however,  may  constitute  only  a  part  of  the  causers.  The  other  part,  iii 
my  opinion,  must  be  found  in  the  following:  Mr.  Silver,  who  only  last 
May  bought  Uie  farm — which,  by  the  way,  is  a  sadly  neglected  piec^i  of 
])roperty,  ajul  has  been  under  litiiyjation  lor  several  years — has  no  stable. 
The  liorscs  and  mules,  therefore,  were  exiK»sed  night  and  day,  before 
and  alter  coining  from  work,  to  all  the  wet  and  cold  weather  wo  had 
liu-'t  month.  This,  1  think,  constitutes  at  least  (me  of  the  causes,  and 
may  be  the*  principal  one,  althou<^h  1  do  not  doubt  the  rotten  oats,  tbe 
Datura  aiiamonium^  and  jjos.sibly  tlu^  water,  acted  as  narcotic  iM>isou, 
and  considi'iably  contributed  in  bringing  on  the  paralysis.  My  opinion 
is  that  if  the  I'nngus  growth  in  the  rotten  cats  and  the  narcotic  Dahira 
stramonium  ]»lants  had  not  acted  upon  and  seriously  affected  the  cen- 
ters of  tilt'  nervous  system,  the  effect  ai'  the  exposure  to  cold  and  wet 
would  h;iv*^  Ix'cn  a  less  severe  one,  or  probably  would  have  manifested 
itself  in  a  dill'erent  direction.  However  this  may  l>e,  I  am  quite  certain 
thai  the  causes  ot  the  death  t^f  five  animals  out  of  six  ai'c  of  a  local 
Tiatnre,  and  that  the  paralysis,  oi*. if  i)refeJTed,  ccrcbro-apinal  meningitUy  is 
lot  (»r  an  ei)iy.ootic  chariu.'ter.  I'p  to  date  no  other  cases  have  occurred 
n  that  neiin'hborhood.  it  nuist  yet  be  meiUioned  that,  as  reported  by 
^Ir.  Sihei*.  the  mule  which  died  lirst  was  an  exceedingly  greedy  eater-1 
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Objects  found  in  the  water  of  the  well  of  Mrs.  Silver's  pasture.   X  QOO. 

1, 1.— Micrococci. 

2.  2.— Dead  Monads. 

3.— Livingr  Monads. 

4.  4.— Apparently  spores  looking:  like  ustilasro  maidis. 

5.— Ustilagro  carbo,  not  found  in  the  water,  for  comparison  taken 
from  oat  smut. 

Ol^ective:  ToUes  homogrenous  immersion,  Vio 
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a  perfect  gluttou ;  the  three  youBg  horses  (two  mares  and  one  geldioff) 
were  very  greedy  eaters ;  the  xmiSe  which  died  last  was  s^ck  a  whole 
week,  and  therefore  had  a  much  mihler  or  less  aeute  attack  thaA  tiie 
other  animals,  was  a  very  good  thoagh  not  so  greedy  an  eater  as  apy  ot 
the  others,  while  the  eight-year-old  horse,  which  alone  sorvived  ^nd  re- 
mained exempted,  is  very  dainty  at  his  food-  Farther,  the  well  in  the 
pasture  furnished  the  water  for  drinking  for  thehor^esand  mnlea  which 
died,  but,  excepting  once  or  twice,  not  jot  the  l^orse  which  did  not  be- 
come affected. 

Believing  that  farther  comment  is  upnecessary,  the  above  is  risspect- 
fully  submitted. 

H.  J.  DETMEBS. 

Champaign,  III.,  November  18, 1881. 


ANTHRAX  AMONG  CATTLE  IN  NEW  JJgRSEY. 

9on.  Geohge  B.  Losing, 

Commmioner  of  Agriculture: 

Sib  :  The  following  is  the  history  of  an  outbreak  of  disease  v^hich  oc- 
curred during  the  year  1881  in  the  es^celleot  farming  and  d^ry  section 
of  Mannington  Township,  Balem  Coanty,  about  two  miles  (vom  the  city 
of  Salem,  New  Jersey: 

Mr.  Hogan  has  lived  on  the  farm  now  occupied  by  him  nearly  four 
years.  lie  generally  owned  about  30  cattle,  and  sold  milk,  The  farm' is 
in  a  gooil  state  of  cultivation.  The  pasturs^ge  is  high  land  with  t^e  ex- 
ception of  a  large  marshy  field,  which  ^fiords  yeaarly  grass  without  plow- 
ing, and  is  thereibre  much  used.  In  this  field  a  cow  was  found  dead  in 
June.  The  animal  was  four  months  advanced  with  calf,  was  in  good  con- 
dition, and  had  not  been  noticed  as  being  sick. 

A  second  cow  died  about  two  weeks  after,  being  in  much  the  saoie 
condition  as  the  other,  not  liaviug  been  noticeably  sick.  A  third  c<w 
died  in  tlie  same  way  a  week  after.  About  the  last  of  Ju)y  or  early  in 
August  a  fourth  cow  died,  having  been  sick  one  day.  All  these  cows 
were  in  calf,  but  not  near  the  full  period. 

JSoon  after  tliis  two.  of  the  horses  which  pastured  in  the  same  field 
died,  one  Immii<<:  four  years  old  and  theother  two.  The  horses  had  stopped 
eating  and  j<ee»ied  moping.    One  was  sick  forty-eight  hours. 

The  lit'th  C4)w  died  early  in  September,  and  after  this  the  sixth,  seventh, 
and  eighth.  None  of  them  were  sick  over  one  day.  One  died  twenty- 
six  hours  after  calving,  and  the  calf  died  two  or  three  days  after. 

The  owner  opened  some  of  the  animals,  and  although  he  was  not  aware 
of  any  cut  or  scratch,  about  three  days  after  one  examination  ]^e  had  a 
swelling  of  the  hand  and  fore  arm,  which  was  treated  by  a  physician  in 
Salem  who  re|»«vrded  it  as  resulting  from  this  dissection.  He  recovered 
without  iiut  hiM'  symptoms.  Early  in  September  the  State  board  of  health 
h^  notilii'd  (tlie  disease  being  suspectcil  as  pleuropneumonia)  Dr.  Mil* 
ler,  of  Camden,  and  Dr.  Rogers,  of  Westville,  veterinary  inspectors  of  the 
board,  who  made  three  or  four  visits,  examined  into  the  facts,  and  ijaade 
db pout  mor tern  examination  of  one  of  the  dead  animals.  The  conclusion 
arrived  at  was  that  it  must  be  a  form  of  anthracoid  disease. 

A  lung  that  had  been  put  aside  for  examination  was  pulle<l  out  of  a 
badn  and  dr^igged  oti'  by  a  dog,  and  two  lai*ge  hogs  got  a  taste  of  it. 
Due  of  these  died  the  next  day,  and  the  other  was  very  sick  and  g9ve 
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premature  birth  one  month  ahead  of  time  to  several  dead  pies,  but  after- 
wards recovered.  Late  in  September  a  neighbor's  boll  broke  into  the 
pasture  and  was  with  the  cattle  two  days.  He  was  taken  home,  and  the 
second  morning  after  was  found  unable  to  getjup.  and  died  in  a  half  hour. 
Some  of  a  neighbor's  cattle  had  been  in  the  field,  and  two  neighbors  had 
pastured  in  adjacent  lots,  but  none  of  the  cattle  had  suffered. 

October  29  another  cow  died.  Those  about  springing  seemed  to  be 
most  liable  to  the  disease.  Only  one  was  giving  milk,  and  she  had 
shrinkage  of  milk  at  one  milking  only.  As  six  weeks  had  elapsed  we 
had  hoi^  that  the  disease  had  disappeared  the  last  of  Septemb^.  The 
township  committee,  or  board  of  health,  had  been  in  correspondence  with 
us,  and  the  herd  haa  been  quarantined  from  our  first  knowledge  of  the 
outbreak.  After  notice  of  this  last  easel  visited  the  herd  and  found  the 
owner's  best  horse  had  died  of  the  disease  the  night  before. 

I  could  find  no  trace  of  unusual  disease  on  other  farms.  One  new  cow 
had  been  bought  since  February,  and  she  was  bought  of  a  neighbor  who 
raised  her.  She  was  alive  and  welL  As  I  had  not  expected  to  find  a 
case  of  the  disease  at  this  visit,  I  had  no  veterinarian  with  me,  but  pro- 
ceeded to  an  examination  myself.  I  found  no  lesions  about  the  throat 
or  upper  windpipe.  The  left  lung  was  intensely  congested — so  much  so 
as  to  admit  of  no  air.  There  was  abundant  effiision  of  yellowish  water 
into  the  right  pleura.  The  spleen  weighed  five  pounds  after  some  thick 
blood  had  oozed  from  it.  In  addition  to  its  size  it  cut  easily,  and  was 
in  parts  m'uch  mottled.  The  liver  was  engorged,  and  about  two  pounds 
df  it  so  friable  as  to  look  like  chocolate  grounds.  The  heart  was  normal. 
The  stomach  and  intestines  were  examined,  but  there  were  no  signs  of 
active  congestion  discovered.  There  had  been  the  usual  defecation  and 
secretion  of  urine,  and  so  no  examination  was  made  of  the  kidneys. 
Blood  for  microscopical  examination  was  taken  from  the  jugular  vein  in 
two  bottles  and  taken  by  me  to  Dr.  Satterthwaite,  president  of  the  New 
York  Pathological  Society  and  lecturer  in  the  Columbia  Veterinary  Col- 
lege. Before  the  post-mortem  examination  I  had  looked  carefrdly  over 
the  herd.  No  one  of  them  showed  signs  of  any  present  sickness,  and 
their  condition  seemed  very  good.  During  the  summer,  on  account  of 
short  pasture,  they  had  been  fed  rather  more  meal,  bran,  and  hulls  tlum 
usual. 

One  cow  having  a  bunch  under  the  jaw,  I  was  led  to  inquire  its  cause. 
The  owner  said  it  was  a  cow  he  had  owned  two  or  more  years.  He  had 
purchased  it  of  a  neighbor  who  had  raised  it.  The  tumor  was  hard  and 
had  been  growing  quite  a  while.  He  had  not  known  it  to  discharge.  I 
requested  that  the  auimal  be  placed  in  a  stable  for  examination.  I  found 
at  least  two  points  where  it  must  have  discharged,  and  one  part  from 
which  I  could  get  a  very  little  pus,  the  odor  of  which,  on  close  approach, 
was  very  unpleasant. 

Oninquiringofthosewhoattendedmostto  the  cattle,  Ifound that  there 
had  been,  three  or  four  months  before,  considerable  discharge,  and  that 
now  and  then  it  seemed  to  exude  a  little  matter.  The  cow,  iJthough 
not  seemingly  sick,  was  not  thrifty.  The  tumor  was  hard  andf  deep,  and 
iifferent  from  bunches  sometimes  seen  on  cattle.  The  owner  had  called 
it  a  hard  cancer.  As  to  the  other  cases  which  had  occurred,  Drs.  Sat- 
certhwaite  and  Dana,  of  the  Veterinary  College,  were  so  weil  satisfied 
that  the  disease  was  anthrax  that  they  advised  the  burning  of  the  car- 
casses. Abundant  bacteria  were  found  in  the  blood,  and  ilirther  experi- 
mentation instituted.  We  had  before  this  fully  canvassed  the  relation 
«^hich  the  cow  with  a  tumor  might  bear,  either  as  a  primary  or  exciting 
>Miflp  of  thA  'iifw^ase,  and  thought  it  best  that  she  should,  as  a  matter  of 
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precaution ,  be  slaughtered.  I  communicated  this  Tiew  to  the  owner  and 
to  the  assessor,  and  arranged  for  another  visit  on  November  18.  It  was 
not  thought  best  to  kill  her  at  that  time. 

While  the  veterinarians,  Drs.  Miller  and  Sogers,  who  had  been  in  at- 
tendance, as  well  as  those  to  whom  the  blood  had  been  submitted, 
agreed  tnat  the  disease  was  anthrax,  it  could  not  be  affirmed  that  the 
Bacillus  anthrcuns  had  been  found.  The  blood  itself  was  taken  after 
death  and  clotted  rapidly.  Although  a  large  number  of  experiments 
were  made,  and  some  rabbit49  and  other  animals  died  after  inoculation, 
the  microscopists  could  not  rest  a  diagnosis  upon  this  evidence.  It 
seemed  important  to  ascertain  whether  the  cow  with  a  tumor  could  have 
infected  the  other  animals,  either  by  reason  of  their  licldng  it  or  by  drops 
that  had  fallen  on  the  grass.  The  owner  and  the  local  board  of  health 
came  to  the  conclusion  that  the  cow  had  better  be  kiUcd.  As  there  was 
doubt  as  to  the  authority  of  the  State  law  in  such  a  case,  application 
was  made  to  the  Commissioner  of  Agriculture  for  authority  to  slaughter 
the  animal  and  institute  some  experiment49  at  a  limited  exx)ense  to  his 
Department.  Such  permission  having  been  granted,  the  coW  was  Idlled 
January  2, 1882,  and  the  tumor  carefully  dissected  by  W.  B.  Rogers,  D. 
y .  S.  It  was  separated  entirely  from  its  connections,  but  a  part  of  the 
lower  jaw  was  necessarily  removed  with  it.  The  next  day  a  pig,  which 
had  been  procured  for  the  purpose,  was  inoculated  by  Dr.  Sogers  with 
the  first  pus  from  the  tumor.  In  order  that  tihere  might  also  be  a  test 
from  the  juice  and  substance  of  the  tumor,  the  next  day  I  inoculated 
another  pig  in  two  plaices,  introducing  under  the  skin  a  small  portion 
of  the  tumor  containing  the  juice.  These  pigs  were  carefully  watched 
from  day  to  day.  They  had  not  the  least  sickness,  and  no  serious  10<i»l 
effect  occurred.  So  far  as  the  experiment  was  carried  thefe  did  not 
seem  to  be  any  connection  between  this  growth  or  its  discharge  and  the 
fatal  disease  which  had  affected  horses,  cattle,  hogs,  and  sheep  on  this 
fiEu:in. 

Herewith  we  subjoin  an  outline  of  the  microscopical  examl&ation  as 
made  by  Drs.  Satterthwaite  and  Porter : 

Sp^oi€U  report  on  the  diseased  tower  jaw  taken  from  a  cow  killed  hv  order  of  the  New  Jersey 
State  hoard  of  healthy  acting  under  the  authority  of  the  honorable  Commissioner  of  Agri- 
culture. 

The  specimen  to  which  the  snbjoined  deecription  applies  was  pfaoed  in  the  hands 
of  one  of  the  undersigned  (T.  E.  S.)  by  Dr.  £.  M.  Hunt,  secretary  of  the  New  Jersey 
State  board  of  health,  on  January  6,  1882,  and  the  history  of  the  case  as  given  Orally 
was  as  follows : 

''A  cow,  nine  years  old,. belonging  to  Michael  Hogan,  of  Salem  Cbnnty,  New  Jenej, 
had  suffered  for  over  two  years  from  a  tumor  of  the  lower  jaw.  The  neoplasm  impu- 
cated  the  body  of  the  left  inferior  maxillary  bone,  and  had  increased  gradually  in  sise 
for  about  one  year,  when  suppuration  was  first  noticed,  the  odor  from  the  materiaTdis- 
c^arged  beinc;  ofifonsiyo.  Subsequently  the  discharge  stopped,  but  later  it  again  ap- 
peared. In  view  of  the  anthrax  epidemic  that  had  prevailed  in  and  about  this  special 
K>cality,  it  was  deemed  advisable  to  kill  this  animal,  and  determine,  if  possible,  whether 
or  not  Uiis  diseased  jaw  was  in  any  way  connected  with  the  origin  and  propagation 
of  this  epidemic.^' 

Removal  of  the  soft  parts  revealed  the  chief  characteristics  of  the  disease,  and  the 
growth  was  found  to  occupy  and  involve  the  greater  portion  of  the  left  half  of  the 
body  of  the  inferior  maxillary  bone,  extending  to  within  twelve  centimeters  of  the 
symphysis  and  three  centimeters  of  the  angle.  Its  measurements  were :  Length|^ 
centimeters;  greatest  depth,  7^  centimeters;  greatest  breadth,  6  centimeters.  The 
body  of  the  1^  inferior  maxillar  measured  horizontally,  in  all,  38  centjmeters. 

In  external  appearance  ii  had  sonie  resemblance  to  an  oeteo-sarooma,  such  as  fre- 
quently occurs  in  this  situation.  It  lacked,  however,  the  delicate  '^  egg-sheU  **  enrelope 
of  new  bone^  the  external  surfa<?B  being,  on  the  contrary,  dense  and  hard^.retiatmg 
and  rough,  while  upon  the  outer  aspect  two  large,  irregular  opening  led  into  the  in- 
ferior of  the  bone,  serving  as  the  outlet  for  the  grumous  and  offensive  mattei'^ldlBdAd 
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to.  A  probe  introduced  into  these  openiogs  did  not  pass  throng])  the  bone  propor,  but 
led  into  rounded  cavities  whose  waits  were  more  or  less  oarious ;  and  thna  the  diwm- 
ilarity  between  this  disease  and  ostco-sjEbrcoma  became  more  apparent-  ^o  decide 
the  quesMon  with  absolate  certainty  and  determine  the  true  nature  of  the  digea«MS  ^ 
horizontal  antero-posterior  section  was  made  entirely  through  the  growih  on  a  lerel 
with  the  fanffs  of  the  teeth.  It  was  then  seen  that  an  irregular  medullary  epivitiy  ran 
longitudinally  along  the  outer  side  of^he  mass,  and  that  at  its  two  e^tnemities  were 
two  large  spaces  imperfectly  cut  off  firom  the  mednllaiy  cavity,  and  communicating 
with  the  external  air  by  the  openings  already  alluded  to.  lu  these  spaces  was  the 
offensive  material.  The  greatest  deposit  of  bone  was  noticed  upon  the  inside  of  tiie 
jaw,  and  here  the  bony  tissues  exhibited  all  the  various  phases,  of  bone  dayalopment 
and  rarefication  seen  in  all  inflammatory  bone-formative  procesBes. 

The  outer  surface  of  the  bone  was  marked  by  eminences  and  depressionSi  and  its 
innc»  border  had  an  especially  knobbed  and  notched  outline.  The  periosteum  also 
was  notably  thickened  m  places,  espeoially  where  the  bony  walls  of  the  cavity  were 
thin,  and  it  also  showed  indications  of  abscesses  that  had  occurred  during  life  (ohionic 
periosteal  abscesses).  The  thick  material  in  the  abscesses  of  the  bono  was  comno^ 
of  rounded  bodies,  undergoing  cheesy  degeneration.  The  firmer  x>ortioiis  were  ibnnd 
to  be  composed  of  tissues  showing  fibrillation,  and  more  or  less  interspersed  witli  small 
oat-shaped  bodies  and  leucocytes.  This  niaterial  was  not  markedly  vascular*  bnt  hem 
Mii  there  minute  extravasations  of  blood  were  found.  In  the  medullary  cavity  the 
ordinary  marrow  was  replaced  by  a  loosely-fibrillated  connective  tissue.  Ko  giant 
cells  were  seen,  nor  was  there  any  tissue  that  would  indicate  that  there  was  a  sarcom- 
atous element  present. 

f  he  disease  was  evidently  a  chronic  suppurative  ostitis,  accompanied  by  ^  suppiinir 
tive periostitis.  At  first  it  was  thought  that  the  primary  trouble  ^'as  pe^dentitis,but 
oar^^l  dissection  failed  to  show  any  extended  destruction  of  the  penpdontoid  mem- 
brane, which  would  exclude  this  anatomical  part  as  the  seat  of  the  origtnal  trouble. 
From  the  {general  outline  of  the  growth,  it  seems  probable  that  the  primary  lesioA  was 
the  chrome  shppurative  periostitis,  which  waa  finally  marked  by  th$  suppurative 
ostitis. 

THOMAS  E.  SATTERTHWATTE,  M.  D. 
WILLIAM  HBNHjr  PORrEiR,M:D. 

ScuooL  OP  Histology  and  Pathology, 

New  York  City,  January  27, 1882. 

Since  the  date  last  mentioned  there  have  been  no  new  oajses  of  the 
disease,  and  the  farm  was  released  from  quarantine  a  few  days  since. 
We  shall  watch  with  some  anxiety  to  see  whether  there  is  any  recur- 
rence of  the  disease  next  summer.  The  section  is  one  whioh  huB  been 
very  free  of  cattle  diseases. 

It  is  alleged,  however,  that  for  many  years  there  have  been  losses  of 
horses  from  the  disease  usually  known  as  "  staggers.^  It  is  sudden  in 
its  onset,  and  has  by  some  farmers  been  regarded  as  more  frequent  to 
young  animals  and  to  those  pastured  on  the  low  lands.  The  ridi  allu- 
vial deposits  of  this  section  are  in  places  such  that  sand  is  carted  npon 
the  soil  in  order  to  mix  it  or  dilute  the  organic  matter.  Anthrax  aitid 
this  malady  arealike  regarded  by  some  as  ^^malaiial''  in  their  cbaraoter. 
The  question  is  not  iuirequently  asked  whether  these  diseases  have  any 
casual  relationship.  It  will  be  well  worth  while  either  for  the  Stat^  or 
the  general  government  to  investigate  tlie  poat-niort'Cin  api)e;irauces  of 
horses  dying  of  this  disease,  so  as  to  ascertain  whether  the  siileen  and 
liver  show  any  corresponding  lesions.  Wa  shall  hox)eto  aid  in  any  other 
efforts  to  throw  light  upon  this  sudden  fatiil  outbreak  or  ui)0¥Ltht$caQ9eB 
of  this  more  common  disease  among  horses. 

Bespeotfullv  submitted. 

K7AIA  M.  HUNT,  M.  D., 
Secretary  /State  Board  offf^lfh. 

Trenton,  2s'.  J.,  February  6, 1882. 
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ENZOOTIC  CEREBRO-MENINGITIS  AMONG  HORSES 

IN  TEXAS. 

Hon.  George  B.  Lobing, 

Commissioner  of  Agriculture : 

Sir  :  In  company  with  Major  D.  W.  Hinkle  I  left  San  Antonio  on  the 
2d  of  July  for  Laredo  and  San  Diego,  where  I  >i8ited  some  sheep  ranches 
in  Duval  County,  and  arrived  on  the  evening  of  July  5th  at  Corpus 
Christi.  My  object  in  visiting  Corpus  Christi  was  to  look  after  some 
recently  imported  Northern  cattle,  which  were  reported  to  be  dying  of 
30-calleil  Texas  fever.  Before  arriving  at  Corpus  Christi  we  learned  of 
the  existence  of  a  very  fatal  enzootic  among  the  horses  in  the  vicinity 
3f  thfr  coast.  As  soon  as  my  presence  in  Corpus  Christi  became  known 
[  was  requested  by  Dr.  ELamilton  and  others  to  examine  a  v^^luable 
borse  affected  with  a  "mysterious'^  or  ^'new"  disease,  of  which  a  lar^e 
[lumber  of  horses  had  died,  and  which  had  proved  to  be  fatal  in  neany 
avery  instance.  Although  tired  from  a  long  and  tedious  journey  I  at 
>nc«  complied  with  the  request.  The  animal,  a  middle-affed  mare  of  ^vi- 
lently  improved  Texas  stock,  had  been  affected  since  uie  4th  instant. 
Before  my  arrival  she  had  been  bled,  repeatedly  drenched' with  solutions 
>f  saltpeter,  bromide  of  potassium,  &c.,  and  for  a  short  time  ice  h^d  been 

»plied  to  her  head.    She  belonged  to  a  physician  who  happened  to  be 

>sent,  and  all  other  physicians  in  town,  three  or  four  in  number,  had 
n  *eil  their  ad^^ce,  hence  the  complicated  and  incongruous  treatment. 
[  lound  the  animal  in  an  unconscious,  almost  comatose,  condition,  no'w 
md  then  blindly  staggering  about,  hardly  able  to  stand  on  her  legs,  and 
ilmost  conytautly  pressing  to  the  right.  The  abdomen  was  cofisider- 
ibly  drawn  up,  the  extremities  felt  rather  cold,  the  temperature  in  the 
rectum  was  102.4OF.,  and  the  pulse  very  feeble  and  about  48  beats  to 
the  minute.  The  respiration  was  slightly  accelerated,  and  on  ausulta* 
tion  a  faint  rubbing  sound  could  be  heard  in  the  bronchi.  Some  appe- 
tite was  yet  existing,  because  food  offered  was  not  refused  when  put 
into  the  animal's  mouth.  The  bowels  and  urinary  organs,  I  was  in- 
formed, had  not  acted  for  some  time ;  at  any  rate  the  rectum,  when  the 
thermometer  was  introduced,  contained  some  very  dry  excrements. 
rhe  color  of  the  visible  mucous  membranes  did  not  api>ear  to  be  very 
abnormal ;  still,  as  the  first  examination  was  made  by  lamplight,  I  have 
to  leave  that  point  undecided.  My  diagnosis  was :  *'  Cerebro-meningitis 
)f  a  typhoid  character." 

JulyiMh, — Findiujr  the  report  that  about  500  horses  had  died  in  the 
ricinity  of  (\)ri»ii«  (Jliristi  confirmed.  Major  Hinkle,  who  is  the  associate 
3ditor  of  tlie  Teuas  Live-Stock  Journal  at  Fort  Worth,  telegraphed  and 
iskeil  you  to  order  me  to  make  an  investigation  of  the  prevailing  enzootic. 
[  received  your  answer  the  sanie  evening  about  4  o'clock.  Meiiuwhile, 
not  doubting  \vbat  your  answer  would  be,  I  endeavored  to  see  and  to 
axamine  as  nniny  atVeetod  horses  in  Corpus  Christi  and  neighborhood 
18  possible,  bm  paiticularly  such  as  had  not  yet  been  subjected  to  any 
medical  treatujont.  AU  the  sick  horses  I  could  find  or  hear  of  presented 
fthnost  precisely  the  same  symptoms  as  given  above,  except  th^t  some, 
Instead  of  pressing  to  the  riglit,  pivssed  to  the  left,  while  others  merely 
pressed  bac^kward  or  forward,  but  the  majority  of  those  I  saw  (whetlier  . 
iccidental  or  not  1  do  not  know)  attempted  to  move  in  a  circle  to  the  rigUt. 

'diagnosis — c(»rebro-meningitis — consequently  received  confirmation. 

I  should  yet  mention  that  none  of  the  patients  1  saw  exhibited  plain 

»toms  of  an  att'ection  of  any  i)ortion  of  the  spinal  cord  jKMSterior  to 
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the  medulla  oblongata.  The  animal  I  sa^  first  on  the  evening  of  the 
fifth  was  yet  living.  I  had  ordered  an  application  on  the  poll  of  oil  of 
cantliarides  (1:4),  as  a  conBter-irritant,  which  had  been  made  and  wa^ 
acting.  Finding  it  unadvisable  and  even  dangerous  to  give  much  medi- 
cine to  an  unconscious  and  comotose  animal^  and  hardly  able  to  swal- 
low anything,  I  had  only  prescribed  a  few  pills,  principally  composed 
of  aloes  and  calomel,  for  the  purpose  of  removing  the  constipation. 
Whether  they  were  properly  administered  or  not  I  do  not  know ; .  at  any 
rate,  they  produced  no  action.  I  therefore  applied  an  enema  of  soap- 
suds, which  also  remained  without  effect ;  the  bowels  did  not  react. 

On  making  inquiries  of  people  who  had  lost  horses,  whose  horses  had 
become  affected,  or  who  had  an  opportunity  to  observe  the  workings  ot 
the  disease,  I  learned :  1.  That  but  very  few  animals  affected  had  sur- 
vived, and  that  most  of  those  which  did  survive  were  showing  more  or 
less  symptoms  of  so-called  "blind  staggers.^  or  of  a  continued  pressure 
upon  the  brain.  Nobody  seemed  to  be  able  to  report  a  case  of  perfect 
recovery.  2.  That  not  a  solitary  horse  confined  to  the  stable  and  ha^ 
received  water  for  drinking  only  from  a  well  or  a  cistern  had  become  af- 
fected, and  that  all  those  horses  which  had  contracted  the  disease  had 
been  running  out  and  had  taken  their  water  for  drinking  for  some  time 
and  to  some  extent  from  some  open  pond,  ditch,  x>ool.  or  so-called  tank. 
(In  Southern  Texas  ^^tank"  means  an  artificial  pona,  usually  of  small 
size.)  This,  of  course,  gave  a  hint,  and,  together  with  Dr.  Spohn,  city 
physician,  I  collected  water  from  five  different  places  in  and  near  the 
city.  These  five  places,  I  was  told,  furnis]ied  water  for  drinking  to  a 
large  number  of  l^orses.  The  water  in  each  instance  was  carefully  taken 
from  just  beneath  the  surface  at  such  points  as  appeared  to  be  most  ac- 
cessible to  the  horses.  The  first  sample  was  taken  from  a  pond  or  so-called 
tank  of  medium  size,  situated  near  the  shore  of  the  bay,  and  in  close 
proximity  to  a  recently-established  steam  laundry;  the  second  was  from 
an  open  trough,  which  contained  well-water  from  a  closed  well ;  the  third 
from  a  large  open  trough  or  basin,  which  received  its  water  frt)m  a  large 
open  well  or  reservoir  in  the  ground ;  the  fourth  was  from  a  large  pond, 
covering  several  acres,  outside  of  the  city — a  pond  which  furnishes  water 
for  a  large  number  of  horses  and  cattle— and  the  fifth  was  taken  fix>m  a 
small,  but  apparently  deep,  pond  or  water-hole,  which  fumisUes  drink- 
ing water,  not  only  for  horses,  but  also  for  some  Mexican  families.  The 
large  pond,  from  which  sample  No.  4  was  taken^  is  situated  over  half  a 
mile  northeast  of  the  city,  and  separated  from  it  by  a  rise  of  ground. 
The  water  it  contains  is  rain  and  surface  water,  run  into  it  from  sdl  sides. 
In  the  rise  of  ground  between  the  pond  and  the  city  are  several  small 
ravines,  or  washouts,  produced  by  heavy  rains,  all  sloping  towards  the 
ix>nd.*  These  washouts  were  made  use  of  by  the  people  as  a  burial,  or 
rather  dumping-ground  for  their  dead  horses,  which  latter  were  only  par- 
tially covered  by  a  few  inches  of  dirt,  and  produced  an  unbearable  stench. 
Toward  the  east  end,  but  not  far  from  the  middle  of  the  large  but  rather 
shallow  pond,  was  the  carcass  of  a  dead  horse  lying  in  the  water,  and 
close  by  a  large  number  of  cattle  and  several  horses  were  drinking. 
The  next  heavy  rain  wiU  wash  all  the  decomposing  horses  buried  in  the 
v^ashouts  piecemeal  into  the  pond  or  tank.  What  the  e^ect  upon  the 
water  wiQ  be  can  be  easily  imagined. 

In  the  evening  all  five  samples  of  water  were  subjected  to  a  careful 
uicroscopic  examination. 

The  diseased  mare,  seen  first  on  the  evening  of  the  fifth,  was  not  only 
»Jve  on  the  afternoon  of  the  sixth,  but  even  slightly  improving.  The 
•iiiiTit^r  yrritant  had  acted,  and  the  brain,  to  all  appearances,  was  a  little 


REPORT   OF  THE  VETERINARY   DIVISION.  365 

freer.  The  man  in  attendance,  an  old  negro,  however,  tiad  applied,  con- 
trary to  my  orders,  a  second  blister,  and  immediately,  with  his  dirty 
hands  smeared  all  over  with  cantharides,  had  taken  hold  of  the  animal's 
tongne  for  the  purpose  of  giving  more  medicines,  also  contrary  to  or- 
ders. As  a  consequence  the  whole  lower  portion  of ^  the  tongne  was 
fearfnlly  inflamed,  covered  with  blisters  and  sores,  and  hanging  oat  of 
the  mouth.  In  addition,  some  so-^Ued  horse-doctors  had  b^n  allowed 
by  the  wife  of  the  owner  to  administer  drenches,  to  smoke  the  head,  and 
to  apply  hot  water  to  the  feet  of  the  animal.  In  consequence  the  whole 
aspect  of  the  disease-  was  changed;  some  of  the  drendies  had  been 
poured  into  the  lungs;  the  latter,  in  consequence,  had  become  congested 
and  inflamed,  and  it  wa^  therefore  no  object  to  me  to  spend  any  more 
time  on  that  animal.    It  died  two  days  later,  probably  of  pneumonia. 

I  was  anxious  to  make  a  few post-nuniem  examinations,  but  tiie  disease, 
it  seemed,  had  nearly  run  its  course,  and  although  two  or  three  horses 
died  every  day  while  I  was  in  Corpus  Christi,  the  people,  more  desirous 
of  having  their  horses  treated  (doctored)  than  of  giving  me  assistance 
in  my  researches,  never  informed  me  of  it  till  the  next  day,  when  the 
carcasses  were  decomposing.  It  was  very  warm — ^the  mercuiy  went  up 
to  lOOP  every  day — and  they  decomposed  very  rapidly. 

It  should  here  be  mentioned  that  M^jor  Hinkle,  who  knows  nearly 
every  stock-raiser  in  Southwestern  Texas,  and  went  with  me  to  Duval 
liud  Nueces  Counties  to  facilitate  my  work  by  introducing  me  to  his 
stock-raising  friends  and  acquaintances,  took  sick  the  flrst  day  we  were 
in  Corpus  Christi,  otherwise  I  might  have  succeeded  in  getting,  in  some 
instances  at  least,  more  timely  information  as  to  the  animals  that  died. 

It  will  not  be  necessary  to  give  a  detailed  description  of  the  symptoms, 
&c.,  of  every  diseased  animal  examined,  because  the  disease  proved  to 
be  in  every  instance  essentially  the  same.  Consequently,  a  special  men- 
tion of  a  few  cases  will  suffice  to  illustrate  the  nature  of  the  enzo5ticl 

Mr.  Lawrence,  three  miles  from  Corpus  Christi,  lost  five  animals,  has 
i>ue  colt  sickj'aud  two  horses  yet  healthy.  Till  within  two  weeks  of 
date  (July  6)  all  his  horses  were  running  out  and  drinking  pond-water, 
but  during  the  last  two  weeks  those  yet  alive  received  only  well-water. 
The  first  horse  died  three  weeks  since ;  the  second  animal,  a  mare,  died 
soon  after.  Another  one  died  just  before  the  horses  were  taken  from 
the  prairie  and  confined  to  well-water  for  drinking.  A  mare,  the  dam 
[)f  the  suckling  colt  now  sick  (July  6),  died  ten  days  since,  but  became 
Affected  about  the  same  time  the  dam  was  stdbled  or  taken  from  the 
prairie.  The  colt  of  the  first  maie  died  about  the  same  time,  and  the 
M)lt.now  diseased  showed  the  first  plain  symptoms  yesterday.  It  is  now 
in  a  semicomatose  condition,  staggering  and  pressing  to  the  right,  and 
apparently  blind ;  in  short,  exhibits  the  same  symptoms  as  desc^bed 
above.    rrescril>ed  a  counter-irritant  externally  and  saltpeter  internally. 

Mr.  E.  P.  Dougherty,  who  clatms  to  have  as  much  experience  eoncem- 
ing  the  enzootic  as  anybody,  estimates  the  losses  in  the  neighborhooil 
3f  Corpus  Christi,  or  in  a"  district  along  the  coast  extending  about 
twenty -five  miles  in  either  direction — east,  north,  and  west  from  that 
aty — at  five  hundred  head  of  horses,  and  says  the  mortality  ceases  in 
3very  instance  a  few  (5  or  6)  d.ays  after  the  animals  are  removed  from 
the  prairie  and  coufini  d  to  \Yell-water  for  drinking  and  to  dry  food.  He 
ilso  looks  upon  grazing  in  the  dew  as  dangerous. 

Mr.  William  Cody,  on  the  Oso,  twelve  miles  from  Corpus  Christi,  lost 
ux  saddle  horses  and  a  good  many  stock  horses.  On  his  ranch,  too, 
110  furtlier  attacks  took  place  after  the  horses  were  taken  up  and  con- 
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finM  to  well-water  for  drinking.  In  short,  all  those  who  have  made 
observation,  and  who  claim  to  have  experience  in  regard  to  the  disease, 
seem  to  agree  that  only  such  horses  become  affected  as  are  allowed  to 
drink  the  water  of  pools,  ponds,  or  so-called  tanks  and  ditches,  and  to 
^ze  while  the  dew  is  on  tlie  grass.  Those  animals  which  are  kept  in 
the  stable  and  confined  to  well-water  for  diinking  seem  to  remain  ex- 
empt. Further,  that  the  disease  in  a  few  days  ceased  to  spread  after 
the  horses  were  taken  off  the  prairie  and  confined  to  well  or  cistern 
water  for  drinking. 

There  is  yet  one  other  point  in  regard  to  which  there  seems  to  be  no 
difference  of  opinion,  namely,  that  horses  in  good  flesh,  or  rather  ple- 
thoric, suffered  much  more,  and  became  affeeted  much  sooner,  than  those 
in  a  comparatWely  poor  condition.  A  few  persons  even  claimed  that 
horses  thin  in  flesh  remained  altogether  exempted.  However  that  may 
be,  I  mnst  admit  that  all  those  affected  with  the  disease,  which  I  had 
an  opportunity  of  seeing,  were  in  good  condition. 

One  other  case  deserves  special  mention.  On  July  8  I  was  called  by 
Mr.  Thomas  Warren,  in  Corpus  Christi,  to  a  horse  reeently  diseased.  I 
fonnd  the  animal  a  rather  strong,  middle-aged  working  horse,  mnscnlar 
and  in  good  flesh,  tliough  not  fat.  It  Ii^mI  been  running  oat  on  the 
prairie,  became  aflected  during  the  night  or  on  the  previous  evening, 
and  when  found  to  be  sick  was  not  allowed  to  run  out*,  bat  was  kept  hi 
the  stable-yard  at  home.  The  pulse  was  yet  strong,  or  nearly  normal, 
and  did  not  exceed  forty-eight  beats'in  the  minute.  It  possibly  was 
even  lower,  but  as  the  horse  was  unconscious,  and  threatened  to  fSall 
down  at  any  moment,  it  was  impossible,  and  even  dangerous,  to  make 
an  accurate  examination.  All  mucous  mentbranes  which  I  was  able  to 
examine  exhibited  a  normal  ap];)earance.  The  animal  was  apparently 
yet  able  to  see,  but  staggered  very  much,  and  had  no  control  over  its 
motory  apparatus.  He  unconsciously  pressed  alternately  forward  and 
backward,  staggered  and  reeled  from  one  side  to  the  other,  and  came 
often  near  fallifig;  but  when  apparently  ready  to  fall  usually  regained 
snfflcient  control  to  remain  on  his  legs.  When  offered  food  or  water  he 
showed  some  desire  to  eat  and  drink,  and  sometimes  took  a  bite  of  food 
or  a  swallow  of  water.  The  owner  had  rubbed  in  oil  of  turpentine  on 
the  x>oll,  and  had  drenched  the  animal  with  a  mixture  containing  resin 
and  some  other  things.  I  prescribed  externally  some  oil  of  cantharides, 
to  be  applied  as  a  counter-irritant  on  the  poll,  and  internally  saltpeter 
and  carbolic  acid,  to  be  given  in  the  water  fpr  drinking  and  in  the  food. 

July  8  (in  the  eveiiuig). — Mr.  Warren's  horse  shows  decided  improve- 
ment. The  counter-irritant  acts  nicely;  the  staggering  and  reeling  to 
and  £ro  is  much  less;  the  animal  can  see^  and  ea>ts  and  drinks  some,  but 
the  pulse,  although  not  very  weak,  is  slow,  and  down  to  thirty  beats  in 
a  minute. 

July  9. — Mr.  Warren's  horse  is  in  a  very  promising  condition;  he 
walks  about  in  the  yard,  has  regained  considerable  control  over  his 
motory  apparatus;  the  staggering  is  much  less;  the  appetite  is  tolerably 
good,  at  least  when  food  or  wiiter  is  offered  from  a  distance  of  a  few 
yards  he  invariably  comes  and  takes  it,  and  thus  give^  proof  that  he 
can  hear  and  see.  The  i)ulse  is  thirtjf -two  beats  in  a  minute,  and  the 
temperature  nearly  normal. 

July  10  (m  the  morning). — ^The  horse  is  nearly  all  right;  but  very 
ittle  staggering  or  unsteadiness  in  walking  can  bi^  observed;  ap|>etite, 
tigestion,  respiration,  &c.,  ai)])ear  to  be  normal;  the  pulse  is  yet  a  little 
oo  low — thirty  five  beats  in  a  minute— and  the  temperature  is  the  same 
>B  that  of  a  healthy  horse. 
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MOBBID  CHANGES. 

F^i"  rea80ti8  alieady  stated,  the  chances  of  making  a  pdit-iMrtM^ 
examination  of  an  animal,  in  which  the  morbid  process  had  hat  been 
afBpcted  by  medical  treatment  or  qnackery,  were  rather  sliih.  Fortu- 
nately, I  became  acquainted  with  a  stockman  by  the  name  of  John 
Dunn,  who  had  Ipst  several  horses,  and  who,  not  having  any  d^ad 
horse  jiist  then — ^the  disease  on  liis  ranch  had  nearly  mn  its  ooiirs^*-^ 
was  liberal  enongh  to  offer  the  sacrifice  of  a  sick  colt,  the  dain  of  whioh 
had  died  a  week  since.  Mr.  Dnnn,  on  the  8th  of  July,  took  me  otit  to 
his  ranch,  about  four  or  five  miles  east  of  Corpus  Christi,  and  severtd 
gentlemen  of  that  city,  among  whom  I  will  mention  Dr.  Bpohn,  Rev. 
Rogers,  and  Mr.  Dougherty,  went  with  us.  The  colt,  an  animal  aboiit 
four  or  five  months  old,  had  been  sick  fully  forty-eight  hours,  oonse- 
qnently  the  disease  was  at  it>8  height.  The  colt  appeared  to  be  uncon- 
scious "and  unable  to  see.  It  tumbled  and  reeled  about,  sometimes  to 
one  side  and  sometimes  to  the  other,  but  probably  more  to  the  tight 
than  to  the  left.  Its  abdomen  appeared  to  be  drawn  up.  Its  pulse  was 
feeble  or  scarcely  |)erceptible,  btit  probably  too  low,  or  at  least  not 
accelerated.  The  beats  of  the  pulse  could  not  be  accurately  counted, 
because  the  animal  was  constantly  staggering  and  tumbling  about. 
The  temperature  in  the  rectum  was  lO^op,^  or  maybe  half  a  degtee 
higher,  as  the  thermometer  could  not  be  applied  the  usual  length  of 
time.  All  visible  mticous  membranes  presented  an  almost  normal 
appearance. 

The  colt,  after  ilb  had  been  examined  as  thoroughly  as  circumstances 
permitted,  was  killed  by  being  stabbed  in  the  heart,  and  thus  bled  to 
death.  The  blood  presented  a  perfectly  normal  color.  At  the  poit- 
mortem  examination,  which  was  made  by  myself  in  the  presence  of  the 
above-named  gentlemen,  the  following  changes  were  observed :  On 
opening  the  skull  the  dura-mater  was  found  to  bi^  morbidly  aff^ted. 
The  morbid  changes,  consisting  in  some  svfelling  of  the  membnine  and 
considerable  congestion,  and  more  or  less  stagnation  of  the  blood  in 
the  blood-vessels,  appeareil  to  be  the  most  developed  over  the  longi- 
tudinal fissnre  and  the  adjacjent  parts  of  the  anterior  surface  of  both 
hemispheres,  but  wene  more  extensive  toward  the  left  than  toward  the 
right,  and  much  more  extensive  or  plainly  develoj>ed  over  the  hem- 
ispheres of  the  cerebrum  than  over  the  cerebellum  or  any  other  part  of 
the  brain.  When  the  dura -mater  wa«  removed  the  cerebrum  presented, 
especially  in  the  upper  and  anteiior  portions  of  both  hemispheres, 
oonsiderable  congestion  but  no  extravasations  of  blood,  While  the 
cerebellum,  mc<lnlla  oblongata,  and  other  portions  of  the  btain  ex* 
hibited,  externally  at  least,  a  nearly  normal  appearance.  Continuing 
the  examination,  the  choroid  plexusses  (veins)  were  found  to  be  gorged 
with  blood,  and  the  ventri(iles  of  the  brain,  particularly  the  two  lateral 
ventricles,  but  also  the  third,  appeannl  to  be  distendc^d  or  abnormally 
large,  and  were  full— -contained  a  large  quantity — of  an  almost  clear 
serimi,  while  the  surrounding  tissue  presented  an  cwlematous  appear- 
ance. No  other  morbid  changes  couhl  be  fimnd.  After  I  had  opened 
the  skull,  I  also  oi)ened  the  otlier  large  ca\ities  of  the  body,  the  chest 
and  the  abdominal  cjivity,  and  examined  all  the  viscera,  but  was  not 
able  to  detect  any  morbid  changes,  except  some  comparatively  slight 
swelling  or  enlargement  of  tlie  mesenteric  glands.  Lungs,  heart, 
liver,  kidneys,  intestin<*s,  &c.,  appeared  to  be  i>erfectly  healthy.  The 
Btonnich  and  intt^^tines,  when  o]>ened,  did  not  only  not  exhibit  any 
morbid  changes,  but  also  were  tree  from  any  entozoa,  bots^  &c.    ^e 
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8tq|nach  was  nearly  destitute  of  food^  but  the  large  intestmes  contained 
a  considerable  quantity  of  feces,  which,  towards  the  rectom,  appeared 
to  be  unusually  dry,  showin^tliat  the  animal  had  been  constipated. 

This  was  ibe  ovlj  post-mortem  examination  I  had  an  opi)ortunity  of 
ma^ng:  but  the  result,  that  is,  the  morbid  changes  found,  acoord^g 
to  Mr.  Dougherty,  who  stated  that  he  had  made  several  post-mortem 
examinations  berore  my  arrival^  did  not  differ  from  what  he  found  in 
other  cases.  Stil^,  judging  from  the  symptoms  observed  in  living  ani- 
mals, I  have  no  doubt  that  in  some  cases,  instead  of  the  hemispheres  of 
the*cerebrum,  the  cerebellum  and  other  portions  of  the  brain  may  con- 
stitute the  most  affected  parts. 

When  tiie  colt  was  killed,  a  small  vial  was  filled  with  blood  just  as  it 
flowed  out  of  the  heart  (the  right  ventricle),  for  the  purpose  of  fiirther 
examination  under  the  microscope.  I  also  took  a  diseased  portion  of 
jthe  dura-mater  for  microscopic  examination,  but  on  account  of  the  great 
heat  could  not  very  well  examine  it  in  its  x>erfectly  firesh  coudition^and 
therefore  put  it  immediately  in  a  preserving  fluid. 

THE  CAUSES  OP  THE  ENZOOTIC. 

In  order  to  convey  a  correct  idea  of  what  probably,  or  almost  beyond 
a  doubt,  constitutes  the  main  cause  of  the  enzootic,  it  will  be  necessary 
to  st^te  where  and  when  it  commenced,  and  to  give  a  brief  description 
of  the  country,  or  rather  strip  of  country,  in  which  the  disease  origi- 
nated and  prevailed  and  to  which  it  remained  limited. 

The  disease  made  its  first  appearance  about  the  end  of  the  first  week 
or  the  beginning  of  the  second  week  in  June,  on  tjie  ^^  Juan  Sais''  ranch, 
10  miles  west  of  Corpus  Christi,  and  from  there  veiy  soon  spread  in 
every  direction.  It  remained  limited  to  a  strip  of  country  along  the 
cgast  of  about  50  to  60  miles  in  length  and  not  more  than  25  miles  in 
width,  that  is,  extending  that  far  inland.  Ooipus  Christi  may  be  consid- 
ered as  about  the  cent^  of  this  strip  or  belt  along  t}ie  coast.  It  is  a  low 
and  almost  perfectly  level  country ;  a  close  observer,  however,  will  see 
that  comparatively  narrow  strix>s,  running  nearly  parallel  with  the  coast, 
are  a  trifle  lower  than  the  rest  of  the  land.  These  narrow  strips  are  des- 
titute of  brush  or  chaparal,  and  covered  only  with  a  somewhat  coarse 
^rass  and  such  other  plants  as  prefer  to  grow  on  ground  inclined  to  be  wet, 
while  the  balance  of  the  land,  though  almost  destitute  of  trees,  is  more 
or  less  densely  covered  with  brush.  About  4  or  5  weeks  befona  my  ar- 
rival in  Corpus  Christi  they  had  very  heavy  rains,  at  least  so  I  was  in- 
formed, but  since  then  very  dry  and  hot  weather  has  prevailed.  In  con- 
sequence of  the  heavy  rains,  all  the  lower  strips  of  land,  the  so-called 
"swales,'*  receiving  all  the  wash  from  the  higher,  much  broader,,and 
chaparal-covered  strips,  became  iuundated,  temporanly  at  least.  When 
it  stopped  raining  a  rapid  evaporation  took  place,  and  the  water  vfit 
evaporated  soon  collected  in  the  numerous  ponds,  ditches,  so-called  hog- 
waUows,  water-holes,  &c.  This  water,  however,  not  filtrated  through 
the  ground,  was  surcharged  with  organic  substances,  and'new  organic 
life  was  soon  developed.  A  micro8coj)ic  examination,  particulany  of 
water-samples  J,  4,  and  5,  pn)ved  to  be  full  of  micrococci,  bacteria,  spi- 
rilla, and  bacilli.  Only  in  No.  5  no  bacilli  could  be  found,,  and  No.  2  was 
the  only  sample  nearly  destitute  of  organic  life,  while  Nos.  1  and  4.  taken 
i'om  ponds  which  furnished  drinking  water  to  a  large  number  of  norses. 
which  afterwards  became  aftected  with  the  disease  and  died«  were  full 
of  all  kinds  of  schizophytes.  As  before  stated,  a  sample  of  blood  was 
taken  directly  from  the  heart  of  the  colt  killed  by  bleeding,  and  was 
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microscopically  examined  as  soon  as  I  returned  to  town,  consequently 
while  yet  perfectly  fresh.  It  also  contained  a  considerable  number  of 
micrococci.  It  must  be  mentioned,  however,  that  when  I  went  to  Corpus 
Christi  I  did  not  know  anything  of  the  existence  of  the  horse  enzootic, 
and  exx>ected  to  find  entirely  different  work  on  tlie  cattle  ranches.  I 
therefore  had  no  microscope  with  me,  and  was  compelled  to  examine  the 
samples  of  water  and  the  blood  with  a  comparatively  inferior  instru- 
ment and  a  i  dry-working  objective  of  Beck,  belonging  to  Dr.  Spohn, 
who  had  the  kindness  to  offer  to  me  the  use  of  his  instrument.  So  it 
happened  that  I  neglected  to  make  any  drawings  of  the  schizophytes 
found,  because  I  intended  to  take  the  water  with  me  to  San  Antonio  and 
there  make  a  more  thorough  examination.  I  took  the  samples  with  me, 
but  as  I  did  not  arrive  at  San  Antonio  until  the  13th,  and  as  they  were 
collected  on  the  6th,  and  every  vial  not  only  well  filled  but  also  well  closed, 
most  of  the  organisms,  probably  for  want  of  oxygen,  had  disappeared 
when  I  made  the  second  examination  with  my  own  instrument.  The 
result,  therefore,  remained  unsatisfactory^'.  Still,  as  the  water  when  exam- 
hied  immediately  after  it  was  collected  was  swarming  with  schizophytes, 
and  as  all  observers  agree  that  only  such  horses  became  afiected  as  had 
l)een  drinking  that  kind  of  water,  and  as  farther  north,  where  the  land 
is  less  level  and  more  elevated,  where  swales  and  a  less  number  of 
water-holes  exist,  and  where  the  rainfall  had  been  much  less,  no  horses 
became  afiected,  there  can  hardly  be  any  reasonable  doubt  that  tlie 
water  of  the  ponds,  "hog- wallows,"  ditches,  and  water-holes  constituted 
the  main  cause  of  the  enzootic.  In  other  seasons  or  other  years  the 
rainfall  is  either  much  less,  or,  if  not,  is  not  immediately  followed  by 
such  continued  hot  and  dry  weather  as  was  recently  the  case  in  that 
strip  of  country  in  which  the  enzootic  prevailed;  hence,  in  other  years 
the  peculiar  conditions  which  it  seems  produced  the  main  cause  of  tlie 
disease  are  not  existing,  or  at  least  not  existing  to  a  sufficient  extent. 
Further,  the  disease  everywhere  disappeared  as  soon  as  the  water-holes, 
ponds,  hog-wallows,  ditches,  &c.,  became  dry  (about  the  time  of  my 
arrival),  or  as  soon  a«  the  horses  were  again  compelled  to  go  to  their 
usual  watering  places,  the  Nueces  River,  the  Agua  Dulce,  &c.,  or  to 
the  large  artificial  ponds  (tanks),  wells,  or  cisterns  for  their  drinking 
water.  That  the  morbid  process  exclusively  afiected  the  brain  and  its 
membranes  finds,  probably,  an  explanation,  if  the  necessarj^  ettect  of  the 
continued  high  temperature  of  the  almost  cloudless  skies,  bright  sun- 
shine, and  want  of  shadowy  places  (trees)  is  taken  into  consideration. 
Finally,  the  observation  that  only  plethoric  horses,  or  such  as  were  in 
good  flesh,  became  afiected,  is  probably  correct,  because  plethoric  ani- 
mals are  much  more  predisposed  to  congestions  and  stagnations  of  bloo<l 
in  the  capillaries  than  animals  which  lack  blood  or  are  in  poor  fiesh. 
Captain  Kennedy,  one  of  the  principal  land-owners  and  stock-raisers  in 
Southwest  Texas,  asserts  that  he  has  suceeded  in  stopping  the  disease 
on  his  ranch  by  bleeding  every  horse  not  affected  till  weakness  super- 
seded. Hon.  N.  G.  Collins,  another  large  stock-raiser,  who  resides  in 
San  Diego,  but  owns  considerable  land  and  live-stock  in  the  coast  dis- 
trict, has  come  to  the  same  conclusion  and  also  iidvocates  bleeding  as 
a  means  of  prevention. 

K  the  observ^atious  of  these  gentlemen  are  correct,  and  I  have  no 
reason  to  doubt  that  they  are,  the  same  result  depleting  the  animal 
q^stem  or  causing  the  animal  to  become  less  plethoric  may  also  be 
aooomplished  by  other  means,  for  instance,  by  giving  physics  or  diu- 
retics, by  keeping  the  animals  a  little  short,  or,  where  practicable,  by 
addolating  the  water  for  drinking  by  adding  a  small  quantity  of  some 
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mineral  aoid.  As  a  x)088ible  source  of  an  auxiliary  or  predisposing  caose 
the  following  may  yet  be  mentioned:  In  the  vicinity  of  Corpus  Christi 
they  had,  this  spring,  particularly  in  May  and  the  first  part  of  June, 
copious  rains,  which  caused  a  rapid  and  luxuriant  growth  of  grass  ami 
thu8  producecl  extraordinarily  good  pasturage;  consequently,  horses  and 
other  live-stock  had  plenty  to  eat,  rapidly  gained  flesh,  anil,  if  I  am  cor- 
rectly informed,  were,  in  June,  on  an  average,  in  a  better  condition  as  to 
flesh  than  is  usual  at  that  season  of  the  year. 

Still,  the  best  and  surest  means  of  prevention  proved  to  be  to  take 
the  horses  to  be  protected  off  the  ranch,  to  keep  them  in  a  stable,  jaitl, 
or  cori'al,  and  to  water  them  exclusively  from  a  well  or  cistern  till  the 
danger  of  becoming  affected  had  passed,  or  what  is  the  same,  till  the 
pond,  water-holes,  &c.,  become  dry.  Wherever  that  was  done  no  farther 
outbreaks  occurred  except  in  such  animals  as  had  previously  become 
infected.  At  any  rate  no  other  measures  of  prevention  and  not  even  a 
separation  of  the  healthy  animals  from  the  sick  ones  were  found  to  be 
necessary,  because  the  disease,  although  infectious — it  probably  is  com- 
municated to  a  suckling  colt  by  the  milk  of  its  dam  if  the  latter  is  (lis- 
eased — is  evidently  not  contagious. 

DURATION,  MORTALITY,  AND  TREATMENT. 

Judging  from  those  cases  that  came  to  my  knowledge,  I  have  to 
conclude  that  the  period  of  incubation  does  not  exceed  eight  days,  aud 
in  most  cases  probably  not  more  than  four  to  six  days.  The  duration 
of  the  disease,  or  the  time  which  elapses  between  the  appearance  of  the 
first  symptoms  and  the  usually  fatal  termination,  is  fh)m  one  to  three 
d<iys,  seldom  longer.  It  is  tjrue,  some  horses  affected  with  the  enzootic 
died  after  a  sickness  of  four,  five,  or  six  days,  and  maybe  even  later, 
but  these  animals,  I  have  good  reason  to  believe,  would  have  survived 
if  nothing  had  been  done  to  them ;  they  did  not  die  of  cerebro-meniii- 
gitis,  but  in  consequence  of  the  treatment  they  received.  They  were 
all  animals  which  had  been  repeatedly  drenched,  and  being  unable 
to  swallow,  to  a  certain  extent  at  least,  there  can  be  no  doubt  moreor 
less  of  the  drench  was  poured  down  into  the  lungs.  Some  of  the  Corpus 
Christi  horee-doctors,  finding  that  the  sick  horses  did  not  want  (I)  to 
swallow  what  they  intended  to  give  them,  poured  their  nostrums  in 
through  the  nose.  Comment  is  not  necessary — at  any  rate  it  is  a  fact 
that  nearly  all  the  horses  that  died  after  the  third  or  fourth  day  died  of 
pneumonia,  brought  on  by  pouring  medicines  into  the  lungs. 

Some  of  the  Corpus  Christi  i)hysicians  prescribeil  application  of  ice 
on  the  poll  of  the  animals,  and  the  result,  probably,  would  have  been 
a  favorable  one  if  the  owners  of  the  animals  had  continued  those  appli- 
cations for  a  sufficient  length  of  time,  but  that,  as  far  as  I  could  learn, 
was  nev(^r  done.  In  most  cases  either  but  one  application  was  rnanle 
and  the  ice  ])ut  on  soon  melted,  or  the  ice  was  not  secured  in  it«  place 
and  soon  dropped;  consequently,  the  result  was  just  about  the  opposite 
of  what  the  physicians  expected  it  would  be.  The  cooling  was  onlj' 
tenii)orary,  and  before  it  could  produce  any  favorable  results  a  reaction 
set  in  and  the  disease  invariably  took  a  turn  for  the  worse.  1  therefore 
n^connnonded  a  ditt'erent  course  and  applied  counter-irritants,  apparently 
with  very  good  results,  and  gave  internally  almost  exclusively  only  such 
medicines  as  seemed  to  bo  indicatexl  and  were  voluntarily  taken,  either 
with  the  water  for  drinking  or  with  the  food,  because  it  soon  became 
apparent  that  the  excitement  of  the  animal,  caused  by  using  force  in 
(riving  medicines,  did  far  more  harm  than  tlie  medicine  could  do  good. 


REPORT  OF  THE  VETERINARY  DIVISION.  371 

Besides  that,  it  is  a  well-known  fact  most  medicines  have  at  best  bat 
very  little  effect  where  the  center  of  the  nervous  system  is  morbidly 
affected.  Only  two,  or  perhaps  three,  animals  were  treated  strictly  in 
accordance  with  my  directions,  and  both  recovered.  The  owner  of  the 
third  animal  flailed  to  report. 

The  mortality  was  very  great  If  the  statements  made  to  me  by  dif- 
ferent persons  are  correct,  not  more  than  5  or  10  per  cent,  of  all  the 
horses  that  became  affected  survived,  and  in  most  of  them  tiie  recovery 
was  only  partial  or  incomplete,  because  considerable  pressure  upon  the 
brain,  caused  probably  by  an  accumulation  of  fluid  (exudation)  in  the 
ventricles,  remained  and  made  the  animals  worthless. 

Very  respectftilly  submitted. 

H.  J.  DETMBBS. 

San  Antonio,  Tex.,  August  10, 1882. 


EXTRACTS  FROM  LETTERS  OF  CORRESPONDEKTS. 

INTERLOBULAB  PNEUMONIA  AMONO  CALVES.— In  December  last  Dr. 
H.  J.  Detmers  was  directed  by  the  Commissioner  of  Agriculture  to  in- 
vestigate an  outbreak  of  disease  among  calves  in  Henderson  County, 
Elinois,  which  at  the  time  was  thought  to  be  that  of  contagious  pleuro- 
pneumonia. After  a  visit  to  the  herd  and  a  thorough  investigation  of 
the  malady  he  submitted  the  following  report: 

Ou  the  19th  iustant  I  received  a  letter  from  Hod.  James  Peterson,  of  Oquawka,  Hen- 
derson County,  Illinois,  requesting  me  to  come  and  examine  a  herd  of  Eastern  calves 
afliioted  with  a  fatal  disease,  whicn  was,  or  feared  might  be,  contagions  pleuro-pneu- 
monia.  I  at  once  forwarded  the  letter  to  you,  and,  to  save  time,  took  tne  first  train 
to  Oquawka,  where  I  arrived  about  noou  the  next  day.  The  cattle,  I  learned,  were 
at  Rozetta,  about  5  miles  from  Oquawka,  and  the  examination  was  postponed  to  the 
next  day,  becember  21,  on  account  of  rain,  at  the  request  of  the  owner  of  the  cattle, 
Mr.  Kennedy.  Next  moruing  Mr.  Peterson  and  myself  went  to  Rozetta,  where  we 
found  ou  the  premises  of  Mr.  Kennedy,  in  a  larce  feed>lot  by  themselves,  about  40  head 
af  £astern  calves,  many,  or  perhaps  most,  of  them  evidently  diseased,  veiy  much  ema- 
ciateil,  and  in  very  poor  condition. 

Mr.  Kennedy,  I  learned,  had  bought  in  the  Chicago  stockyards,  on  September  7,  60 
bead  of  £asteru  calves,  alleged  to  have  come  from  Western  New  York.  They  were 
neaxly  all  rather  young  and  small,  but  otherwise,  according  to  Mr.  Kennedy,  did  not 
Appear  to  be  unhealthy  at  that  time,  nor  did  any  of  them  exhibit  plain  eiymptoms  of 
iisease  until  about  the  latter  part  of  October  or  beginning  of  November. 

In  Novembor  they  began  to  die,  and  on  my  arrival  20  calves  of  the  original  60  had 
lied,  the  last  one  on  the  morning  of  the  day  of  my  arrival.  Mr.  Kennedy  and  his 
DeigoborB  became  alarmed ;  not  so  much  on  account  of  the  actual  loss,  but  because  of 
the  possibility  that  the  diueiise.  which  manifested  itself  as  a  very  fatal  lung  mala<ly, 
might  prove  to  be  the  much-dreaded  pi  euro-pneumonia.  Therefore  strict  inquiries 
wen  made  as  to  the  part,  or  parts,  of  New  York  from  which  the  calves  had  been 
bfoqght.  It  was  alleged  that  they  had  come  from  Western  New  York,  but  it  was 
ToimS  they  had  been  raised  in  the  coiitern  parts  and  from  there  sent  to  Western  New 
Ifork  to  be  shipped  to  Chicago.  On  learning  this  the  anxiety  of  Mr.  Kennedy  and  his 
»eighboT8  was  increased. 

Aa  I  found  many  of  the  surviving  calves  diseased,  and  some  in  an  almost  dying  con- 

n,  I  had  abundant  material  for  examination,  and  found  in  every  case  lobular 

puDumonia.     In  a  few  animals  the  disease  was  attended  with  more  or  less  affection  of 

the  pleura,  and  in  several  it  was  found  to  be  complicated  with  accumulations  of  exu- 

ion  (dropsy)  in  the  chest,  abdominal  cavity,  aiid  subcutaneous  tissues.     The  tem- 

;»«»l^tnre  in  the  rectum  of  the  animals  examined  ranged  from  101^  to  103^  F.,  and  au 

inaenltation  of  the  thorax  revealed  in  every  animal  abnormal  sounds,  but  in  none  that 

Dliite  silence  characteristic  of  an  advanced  stage  of  pleuro-pneumonia,  and  the  per* 

rion  eound,  t-oo,  was  more  resonant  than  is  usually  the  case  in  the  latter  disease. 

'^  one  animal  had  died  an  hour  or  two  before  my  arrival,  and  this  afforded  a  good 

lortiuiity  for  a  post-mortem  examination,  it  was  not  deemed  necessary  to  kill  one  for 

Dorpose.    The  carcass,  which  was  already  skinned,  contained  but  little  blood 

,        Q  au  emaciated  condition.    Ou  opeuiug  the  chest,  both  loug*  were  found  to 
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be  diseased  with  lobular  pneomoDia,  and  presented  a  spotted  appearance,  for  groaps 
of  diseased  lobules,  surrounded  by  yet  healthy  tissue,  were  partly  hepatised  and  per- 
fectly impervious  to  air,  still  presenting  their  normal  structure  and  merelv  filled  with 
blood  serum  or  recent  and  stili  fluid  exudation.  The  morbid  olianffes,  although  not 
limited  to  any  particular  portion  of  either  lung,  were  most  develops  and  most  exten- 
sive in  the  auterior  lobes,  bnt  even  in  the  latter  the  interlobular  oanneotive  (israe  mu 
oomparativeljf  free  from  an^  exudation.  Pleurae  and  pericardium  appeared  to  be  heal^y, 
an(i  no  other  morbid  chancres  of  an^  consequence  could  be  found. 

The  examination  of  the  living  animals,  and  still  more  the  pott-wun'tem  examination 
of  the  dead  one,  proved  beyond  a  doubt  that  the  disease,  although  very  fatal,  and,  as 
far  as  I  could  learn,  confined  to  the  Eastern  calves,  ie  notjpleuro-pneumoniOj  or  holme 
lung'plaguef  but  simply  a  lobular  pneumonia,  due  to  want  or  acclimatization  and  otiiei 
external  causes. 

It  may  yot  be  remarked  that  all  the  examinations  were  made  in  the  presence  of  sev- 
eral witnesses,  among  whom  I  will  name  the  owner,  Mr.  Kennedy,  Dr.  Brown,  of  Rozetta, 
and  Hon.  James  Peterson,  of  Oquawka. 

Charbon,  OR  ANTHRAX.— Charles  P.  Lyman,  P.  E.  O.  V.  S.,  writing 
under  date  of  January  10,  1882,  says : 

In  a  letter  written  to  you  from  London,  England,  July  26,  1881,  and  in  one  from 
Liverpool,  August  15,  I  called  your  attention  to  the  fact  that  Russian  wools,  &«.,  were 
being  shipped  to  this  country,  and  that  there  existed  a  danger  consequently  that  the 
disease  known  as  anthrax,  charbon,  or,  in  man,  malignant  imstule,  might  be  intro- 
duced. Although  at  that  time  I  had  never  heard  of  anything  that  led  me  to  suppose  tiiat 
this  disease  had  been  so  introduced  into  this  country,  upon  my  ariiviJ  here  I  made  cer- 
tain inquiries,  which  resulted  in  the  following  letter  mim  Mr.  T.  E.  Stone,  a  copy  of 
which  I  inclose  you. 

The  following  is  a  copy  of  the  letter  alluded  to  by  Dr.  Lyman,  and  is 
dated  Walpole,  Mass»,  December  27, 1881 : 

Yours  of  this  date  received.  I  cannot  tell  you  how  many  cases  of  anthrax  (charbon) 
have  occurred  at  Hyde  Park,  nor  do  I  believe  anyone  else  can.  Tlie  superintendent  of 
the  factory  there  and  the  overseer  are  both  anxious  to  divert  attention  from  the  ex- 
istence at  any  time  of  such  a  disease,  and  as  there  are  several  physicians  there,  and 
only  in  the  extreme  local  forms  is  it  likely  to  attract  the  attention  of  an  inexperienoed 
(in  the  malady)  practitioner,  I  have  no  doubt  it  has  been  much  more  frequent  than 
has  been  generally  known.  Years  ago,  when  the  hair  factory  was  located  here  in 
Walpole,  1  xmed  to  see  a  ^at  many  cases  of  aU  forms  of  the  malady;  and  since  then, 
from  being  acquainted  with  the  men  who  are  operatives  here,  I  have  learned  of  the 
existence  of  the  disease  in  New  York  City,  in  Pawtucket,  Hyde  Park,  and,  in  fact,  in 
nearly  every  place  in  which  the  curled-hair  business  is  carried  on.  I  have  not  known 
of  any  epidemic  of  this  disease  in  Massachusetts  among  animals,  but  it  has  prevailed 
in  Texas  and  North  Carolina.  A  case  occurred  in  Norwood,  Mass.,  about  forty  or  more 
years  ago,  and  was  described  to  me  by  the  patient,  and  the  person  who  contracted 
the  disease  at  the  same  time  died.  Both  had  skinned  a  cow  that  had  died  on  the  road. 
I  had  two  cases  last  year  which  occurred  in  pereons  exnplo^ed  in  a  wool-washing  es- 
tablishment in  Walpole,  and  due.  probably,  to  a  lot  of  rersian  wool. 

Professor  Cressy,  of  the  Agricultural  College,  wrote  me  a  few  years  aso  that  the 
disease  had  existed  among  the  cows  in  some  parts  of  Connecticut,  and  I  do  not  doubt 
it  is  somewhat  common  at  times  and  places ;  for  the  average  country  horae-dootor, 
who  is  the  one  to  see  such  cases,  is,  so  far  as  I  can  judge,  not  very  weU  up  in  com- 
parative pathology.  Althou|^h  the  disease  has  existed  for  years  in  Texas,  I  found 
that  Dr.  Smith,  of  San  Antonio,  medical  director  of  that  department,  did  not  know  oi 
it.  I  do  not  know  of  any  official  statistics  in  regard  to  the  disease,  but  I  think  there 
was  a  commission  appoint^^d  two  or  three  years  ago  by  the  general  government  to  re- 
port on  certain  cattle  diseases,  but  have  not  had  time  to  keep  track  of  the  matter. 

Dr.  Arthur  H.  Nichols  made  a  report  to  the  State  board  of  health  in  1871.  Since 
that  report,  I  have  had,  I  think,  alH)ut  eight  cases,  and  at  the  time  I  wrote  the  paper 
quoted  by  him,  I  had  had  from  ten  to  fifteen  additional  oases,  which,  for  fbar  of  poesi- 
l)le  errors,  I  did  not  include  in  the  report.  I  have  been  exceedingly  interested  m  the 
recent  discoveries  of  M.  Pasteur,  and  had  great  curiosity  to  know  whether  his  method 
of  inoculation  of  a  modified  virus  would  act  as  efficaciously  in  men  as  it  has  done  in 
jheep. 

Texas  cattle  fever. — Mr.  S.J.  Fletcher,  Winchester,  Clark  Comity, 
Missouri,  gives  the  following  account  of  an  outbreak  of  Texas  fever 
among  cattle  in  his  neighborhood : 

Some  years  ago  Mr.  Stours,  a  neighbor,  brought  about  200  head  of  TezM  cattle  to 
ri*aze  on  the  prairie  near  my  place.    Every  animal  that  came  in  contaot  with  these 
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eattloy  or  walked  orer  the  ground  where  they  had  been,  died.  At  Greorie's  Landing, 
seven  miles  distant,  all  the  cattle  died,  although  not  one  of  them  had  been  allowed 
to  go  among  the  Texas  animals.  The  Texans  were  so  full  of  ticks  that  they  literally 
dropped  from  them.  Mr.  Stours  was  forced  to  put  his  cattle  into  inclosed  pastures, 
where  they  remained  imtil  November.  In  about  three  weeks  after  their  removal  a 
Mr.  Carscadden  put  on  the  same  pastures  a  laige  number  of  fattening  cattle,  after  a 
hard  frost.  Soon  many  of  these  sickened.  The  remainder  were  removed,  leaving 
about  sixty  that  showed  symptoms  of  sickness.  Of  these^  fifty-seven  died.  All  the 
Texans  seemed  remarkably  healthy,  and  fattened  welL  I  herded  my  cattle  two  or 
three  miles  distant  from  them,  except  one  fine  Durham  heifer  which  got  among  them 
and  died  in  about  three  weeks,  full  of  ticks. 

Mr.  George  Hatzfeld,  of  Newton  County,  Mo.,  writing  on  the  same 
8ubje<5t,  says : 

Wo  have  had  many  cases  of  Texas  fever  in  this  county.  I  will  only  cite  a  list  of 
losses  in  township  26,  range  30,  Newton  County,  showing  the  number  and  value  of 
the  cattle  lost  by  this  disease. 

Yaloe. 

Nich.  Krill,4cow8 $100 

A.  J.  Buzzard,  14  fattening  cattle 210 

T.  Bradley,  2  cows 50 

S.  Blevins,  2  cows 50 

.1.  Gilman,  2  cows 50 

John  Price,  3  fattening  cattle 65 

G.  Baker,  4  fattening  cattle 95 

J.  Hewitt,  6  cows 150 

N.  N.  Kaufman,  3  cows 75 

Total,  39  cattle fSW 

This  is  about  an  average  of  losses  through  the  whole  county. 

Tuberculosis. — Dr.  B.  Jennings,  of  Detroit,  Mich.,  says  in  regard 
to  this  disease,  and  his  method  of  treating  it: 

We  have  at  least  two  herds  of  cattle  in  this  State  affected  by  tuberculous  disease, 
the  result  or  termination  of  bronchial  pneumonia.  These  herds  are  distant  from 
each  other  about  forty  or  nftv  miles.  In  each  the  disease  began  in  the  bull,  and 
spread  gradually  among  both  nerds,  leaving  little  doubt  as  to  its  contagious  nature. 
It  appeared  en  both  farms  at  about  the  same  time.  I  was  called  to  see  both  herds 
last  July  (1881).  In  October  following  one  of  the  bulls  was  killed  and  an  autopsy 
made  by  non-professionals^  which  satisfied  the  owner  (from  bis  reading  upon  the  sub- 
iect)  that  pleuro-pneumonia  prevailed  among  his  stock.  His  description  of  the  patho- 
logical changes  were  at  variance  with  those  of  pleuro-pneumonia,  as  there  was  no 
hepatization,  or  any  indication  of  it  fn  any  portion  of  the  lung.  I  convinced  him  of 
the  error,  and  requested  him  to  send  me  portions  of  the  dise^ksed  structures  for  exami- 
nation, in  the  event  of  his  losing  any  more  of  his  herd. 

On  the  23d  of  November  following  I  received  ports  of  the  thoracic  and  abdominal 
Tiflcera,  all  of  which  were  in  a  tuberculous  condition.  A  brief  account  of  these  patho- 
logical specimens  was  given  by  me  in  the  Michigan  Farmer ^  mailed  herewith. 

In  the  treatment  of  this  disease  in  cattle  I  nave  recommended,  as  a  test  of  their 
Tirtue,  the  hypophospbites  of  lime  and  soda  thus  far  with  apparently  eood  effects. 
The  necessary  precaations  have  been  taken  to  guard  against  the  spread  of  the  disease, 
and  also  for  prev<mting  any  unnecessary  alarm  among  the  of  cattle-breeders  of  this 
Bute. 

PBECAUTIONS  against  the  SPBEAD  of  lung  plague  op  CATTLE.— 

Since  the  publication  of  Special  Keport  No.  34  of  this  department,  Gk)v- 
emor  Cidloin,  of  Illinois,  has  issued  the  following  proclamation: 

State  of  Illinois,  Executive  Department, 

SpHngfieldy  III,  November  1,  1881. 

In  pnrsnance  of  the  act  of  the  general  assembly  of  the  State  of  Illinois,  entitled 

**j      lot  to  suppress  and  prevent  the  spread  of  pleuro-pneumonia  among  cattle,''  ap- 

..d  May  31,  I,  Shelbv  M.  Cullom,  governor  of  the  State  of  Illinois,  do  hereby  pro- 

that  I  have  gooa  reason  to  l^lieve  that  pleuro-pneumonia  among  cattle  has 

epidemic  in  certain  localities  in  the  States  of  Connecticut,  New  York.  Penn- 

,  New  Jersey,  Delaware,  and  Maryland,  viz.,  in  the  county  of  Fairfield,  in 

,tr3  of  Connecticut;  in  the  counties  of  Putnam,  Westchester,  Kings,  and  Qneens, 
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in  the  State  of  New  York ;  in  the  conntiee  of  Lebish,  Buoks.  Berki,  Hontgomery, 
Philadelphia,  Delaware,  Chester,  Lanoiuiior.  York,  Aaaima,  and  Cumberland^  in  the 
State  of  jPennsylvania;  in  the  oounties  of  Bergen,  Hudson,  Morris,  Essex*  Union, 
Somerset,  Hunterdon,  Middlesex,  Mercer,  Monmouth,  Ooean,  Burlington.  Camden, 
Gloucester,  and  Atlantic,  in  the  State  of  New  Jersey;  in  the  county  of  New  Castle, 
in  the  State  of  Delaware ;  and  in  the  counties  of  Cecil,  Huford,  BaltimoTB,  Howard, 
and  Carroll,  in  the  State  of  Maryland ;  and  I  hereby,  as  required  by  said  act,  prohibit 
the  importation  of  any  domestic  animals  of  the  bovine  species  into  this  State  from 
the  aforesaid  counties  in  the  States  of  Connecticut,  New  York,  Pennsylvania,  New 
Jersey,  Delaware,  and  Maryland  after  the  10th  day  of  November  instant,  unless  ac- 
companied by  a  ccrtiiicate  of  health  properly  signed  by  a  duly  authoriaed  veterinan 
inspector.  Any  corporation  or  individual  who  shall  transport,  receive,  or  oonvey  sncn 
prohibited  stock  shall  bo  deemed  guilty  of  a  misdemeanor,  and  upon  conviction 
thereof  shall  be  fined  not  less  than  $1,000  nor  more  than  $10,000  for  each  and  every 
offense,  and  shall  be  liable  for  any  and  all  damage  or  loss  that  may  be  sustained  by 
any  party  or  parties  by  reatton  of  the  importation  or  transportation  of  such  prohibited 
stock.    (Section  4  of  act  approved  May  31,  1881.) 

In  testimony  whereof  I  uereto  set  my  hand  and  cause  the  great  seal  of  the  State  to 
be  affixed. 

Done  at  the  city  of  Springfield,  the  day  and  year  above  written. 

8.  M.  CULLOM. 

By  the  Governor : 

Hknuy  D.  Demknt,  Secretary  of  State, 

MoBTALiTY  AMONG  LAMBS  IN  WISCONSIN.— Mr.  William  BrittOD, 
Waslibuni,  Grant  County,  Wisconwii,  furnishes  the  following  description 
of  a  disease  which  has  proved  quite  fatal  to  a  flock  of  lambs  belon^g 
to  Mr.' J.  M.  Morris,  a  neighbor  of  his: 

Mr.  J.  M.  MorriH,  residing  one  and  a  half  miles  sontheast  of  my  residence,  had,  last 
fall,  twenty-three  lainbH  that  were  weauetl  last  spring.    Late  in  the  fall  he  noticed 
that  two  or  three  of  them  had  the  **  scours,"  and  began  to  treat  them  for  it,  sparing 
neither  pains  nor  expense;  but  tfl  vain.    About  the  1st  of  January  they  began  to  die, 
and  up  to  this  date  he  has  lost  ten,  and  this  morning  showed  me  two  that  were  dying 
and  another  beginning  with  the  symptoms  of  scours.    After  these  symptoms  appear, 
the  '^scours"  continue  for  six  or  eight  days.    The  excrement,  smearod  over  the  pos- 
terior parts,  has  the  appearance  of  tar.    They  cat  heartily  all  this  time,  and  then  u>od 
is  refused;  then  the  animal,  after  lying  down,  has  not  the  strength  to  get  np  unless 
assisted,  and  in  about  two  days  it  will  die.    During  the  entire  time,  with  tne  exception 
of  the  last  two  days,  it  looks  well  and  bright  about  the  eyes,  with  the  exception  of  a 
slif^ht  discharge  from  the  inner  cover  of  a  light,  mattery  color.    The  liver  appears  to 
be  in  healthy  condition ;  the  gall-bladder  free  of  gall,  and  distended  to  its  utmost  with 
gas  or  air;  a  portion  of  the  lungs  highly  congested  and  slightly  filled  with  a  watery 
froth,  the  remaining  parts  having  a  healthy  and  natural  appearance.    The  first  stomach 
is  gorged  to  its  greatest  capacity  with  food  undigested;  no  other  evidences  of  disease 
foundin  the  stomach.    Small  intestines  empt^',  except  that  when  cut  off  a  very  light 
yellow  mucus  can  be  forced  from  them  by  stripping  through  the  fingers ;  the  large  in- 
testines partly  filled  with  excrement  a  little  thinner  than  putty,  but  showing  no  ap- 
pearance of  a  liquid  thin  enough  for  the  '' scours,"  and  all  the  inside  is  covered  at 
intervals  of  a  half  inch  with  little  sacks  the  size  of  a  small  pea,  each  filled  with  a  sab- 
stance  looking  very  much  like  dry  lime. 

At  death  the  animals  are  extremely  lean  in  fiesh,  and  the  odor  on  opening  the  carcass 
is  very  ofl'ensive. 

None  of  the  other  sheep  appear  to  be  affected,  unless  it  is  shown*  by  the  excrement 
of  all  of  them  being  discharged  at  about  the  consistency  of  the  same  from  that  of  a 
calf.  There  is  no  appearance  of  sheep  dniig  about  the  pens,  and  they  are  all  dry-fed. 
Sanitary  surroundings  good,  feed  included. 

Swine  plague  in  Arkansas.— Mr.  F.  J.  Smith,  president  of  the 
Indepeudence  County  Agricultural  and  IMecbanical  Association,  writes 
from  Batesville,  Ark.,  under  recent  date,  as  follows: 

One  of  the  greatest  evils  the  fanners  of  this  section  are  compelled  to  contend  against 
's  what  is  called  hog  cholera.  On  my  place,  this  disease  has  appeared  among  my  swipe 
chree  times  within  four  years.  The  first  time  1  lost  78  hogs;  the  second  llH*-i|iclad- 
ing  8  full-blooded  sows  which  cost  me  $50  each.  The  disease  is  now  among  my  hogs 
ior  the  third  time,  and  up  to  the  present  time  10  pork  hogs,  averaging  300  ponnds,  Sr> 
dioats,  and  2  very  fine  full-blooded  gelts.  I  have  tried  many  recomniendea  lemediss, 
vithout  success.    I  attribute  the  disease  in  this  neighborhood  to  careless  managenieoU 


BEPOET  OP  THE  VBTBBINAEY  DIVISION.  375 

Hop^  are  neglected  And  starved.  Nearly  every  fall  we  have  some  kind  of  mast,  bat 
that  giving  outt  tbe  animals  are  left  in  tbe  woods  without  anything  to  eat.  They 
become  wormy  and  lousy. 

As  au  example,  two  peraons  near  Batesville,  abont  4  miles  from  my  place,  have  more 
than  100  head  of  hogs  running  at  large,  without  oare  of  any  kind.  Nothing  is  done 
with  the  animals  that  sicken,  and  the  dead  are  permitted  to  lie  where  they  die.  This 
has  brought  the  discise  to  my  own  farm.  While  pork  was  largely  exported  from  this 
county  severcil  years  ago,  tliere  is  not  now  enough  raised  to  supply  the  people  here. 
Farmers  are  discourage<l.  We  have  not  been  clear  of  cholera  for  several  years.  There 
is  only  one  remedy — a  law  compelling  every  owner  to  put  up  his  hogs  as  soon  as  any 
di'^ease  is  discovered  among  tliera. 

The  los8  sust«iined  by  furuiers  through  this  disease  of  cholera  is  almost  incredible.  It 
discourages  efforts  to  improve  their  stock.  I  have  expended  nearly  |1,000  for  improved 
and  fiill-blooded  bogs,  and  twice  have  I  lost  all  on  my  ]dace ;  and  yet  I  take  extra  care  of 
uiy  swine,  keeping  them  well  supplied  with  good  spring  water  and  ftesh  air,  changing 
their  beds  every  night.  Each  morning  I  sprinkle  lime  over  the  lying-down  places, 
and  put  a  small  ([uantity  into  the  slops.  It  has  proven  as  satisfactory  as  any  remedy 
1  have  tried. 

BuKEDiNG  AND  CARE  OF  FARM  ANIMALS. — Mv.  Heiiry  0.  Miller,  ot 
Westport,  Decatur  County,  Indiana,  gives  the  following  good  advice 
regarding  the  breeding  and  treatment  of  farm  animals : 

Doubtless  the  extent  of  losses  of  farm  animals  might  be  lessened  by  proper  care  in 
breeding  as  well  as  caro  and  treatment.  To  secure  docility,  stamina,  and  immunity 
from  disease  great  care  should  be  observed  in  caring  for  the  horse  especiaUy.  The 
vicious  habit  of  breeding  blind  and  broken  down  wrecks  of  mares  to  worthless  staUions 
and  originals  thin  in  lleHh,  deficient  in  bone  and  muscle  as  well  as  in  spirit,  is  doubt- 
less the  cause  of  two-thirds  of  the  diseases  that  affect  horse*.  The  practice  should 
not  only  be  discountenanced  but  prevented,  if  possible,  by  penal  laws  enacted  by  the 
legiHlat  nres  of  the  States.  This  noble  animal  should  be  reared  with  intent  to  attain  as 
high  a  degree  of  perfection  as  ])OKsil>le  by  breeding  from  none  but  perfectly  sound  mares 
as  well  as  stallions — a  large,  brilliant  eye,  well-<leveloped  muscle,  symmetry  of  form,  and 
entire  exemption  from  blemish.  Much  can  be  done  to  secure  exemption  from  disease  by 
proper  IVkkI  and  grooming. 

Cattle  have  been  greatly  improved  by  crossing  with  Durham  bulls.  Many  of  such 
herds  are  nearly  equal  to  the  Kentucky  Sliorthonis.  Our  cattle  can,  and,  doubtless,  will, 
be  further  improved  in  this  country.  Their  general  health  is  good.  Their  sauitary 
condition  may  be  improved  by  ])rotection  from  inclement  weather  by  means  of  sheds  and 
stabling.  The  ^rade  of  our  cattle  is  kept  at  a  low  standard  by  poor  families  allowing 
cows  to  get  with  calf  by  any  scrub  bull  that  can  serve  them  rather  than  patronize 
bhNxlod  bulls  at  a  reasonable  charge.  I  think  scrub  bulls  should  be  prohibited  from 
running  at  large  by  legal  enactment.  Castration  of  all  such  bulls  before  three  months 
old  should  be  made  obligatory. 

Loss  of  hogs  still  eoiitinutJH  from  eholera,  thumps,  quinsey,  and  many  other  diseases. 
It  is  difticult  to  counteract  any  of  them.  The  higher  the  improvement  in  stock  the 
more  subjeet  to  diseas*',  with  increased  fatality,  herds  apparently  become.  When  we 
had  the  long-nose<l  '*  elni-pcebr,''  with  long  bristles,  the  diseases  that  now  so  fatally 
atlVct  our  h<»gs  were  unknown.  We  cannot  think  of  ])ermitting  our  hogs  to  degenerate 
to  the  original  w(»(m1h  brtM'ds,  but  by  better  care  and  the  use  of  remedies  must  coun- 
teract disease  tbe  best  we  may,  and  let  imi)n)vement  progress. 

ANTHRAX  OR  CHAR  RON  IN  TEXAS. — The  symptoms  given  in  the  fol- 
lowing letter  from  .Mr.  K.  15.  Jarmon,  Kerr  County,  Texas,  iniiicato 
anthrax,  or  cliai  hoii.  A  full  description  of  this  disease  is  given  in  Special 
Kejuirt,  No.  .'M,  of  tliis  department,  to  which  the  attention  of  the  reader 
is  directed.     Mr.  Jarinon  sa^s: 

The  animal  becomes  lame  in  one  leg,  generally  one  of  its  hind  legs;  ears  drooping; 
eyes  a  little  red  and  very  <lnl].  Tlie  animal  isaverse  to  moving  about,  and  generally  dies 
in  from  six  to  twrnty-iourbonrs.  After  death  the  leg  that  wasalleete<l  is  badly  blood- 
shotten;  tin*  entire  side  shows  evideme  of  disease;  a  bloo<ly  substance  exudes  from 
it*  nostrils,  and  the  stonnich  is  dry  and  jiarched.  The  disease  is  known  here  as  the 
bl^k-leg,  and  consi«b'red  i»y  some  to  be  a  kind  of  nuin*ain.  It  is  very  fatal,  and  con- 
fined almost  entirely  to  young  stock  of  from  six  to  eighteen  months  old.  Occasionally, 
bnt  very  seldom,  it  attacks  a  two-year  old.  It  has  prevailed  among  the  stock  here 
far  apout  four  years,  and  is  generally  confined  to  one  neighborhootl  or  stock  range  at 
m  time.  When  it  gets  into  a  herd  it  is  not  unusual  for  from  one-hfth  to  one-third  of 
tbem  to  die. 
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Preventive  for  swine  plague  and  fowl  cholera. — ^Mr.  J.  Yar-  * 
borough,  of  Galhoan  County,  MiBsissippi,  writes  as  follows: 

In  this  county  we  find  that  Phyiolaooa  radix  (polk*root)  boiled  in  slop,  and  giyen 
at  intervals  of  two  or  three  weeks,  will  prevent  the  apjiearaooe  of  swine  plapie. 
Given  to  fowls  in  their  drinking  water,  it  will  also  prevent  the  appearance  of  fowl 
cholera. 

Swine  plague  in  Michigan.— The  disease  described  below  by 
Mr.  Eugene  Carpenter,  of  Grand  Bapid8,Mich.,i8  the  most  fetal  type  of 
swine  plague: 

A  strange  malady  has  saddeuly  made  its  appearance  amons  the  hogs  owned  by  two 
or  three  farmers  in  the  township  of  Gaines,  in  Kent  County,  Michigan.  When  the  dis- 
ease manifests  itself,  large  red  blotches  are  observed  to  appear  npon  the  body  of  the 
animal,  accompanied  by  a  profuse  discharge  of  blood  from  the  mouth  and  nostrils; 
the  victim  seems  to  be  in  intense  agony  and  to  experience  great  difficulty  in  breathing, 
and  very  soon  dies. 

Swine  PLAGUE  in  the  Southwest. — ^Mr.  Charles  C.Robinson,  Gum 
Wood,  Sunflower  County,  Mississippi,  gives  the  following  account  of  the 
imporatiou  of  swine  plague  into  tJiat  county: 

I  have  to  report  the  appearance  of  choleiti  among  the  hogs  in  this  immediate  vicinity. 
It  wa8  introduced  here  in  the  latter  part  of  the  winter,  or  early  in  the  spring,  by  the 
introduction  here  of  two  Berkshires.  Both  died,  and  the  disease  has  spread  among 
the  native  hog8,  which  are  dying  in  large  numbers.  The  native  hogs  have  been  here- 
tofoi-e  nearly  wholly  exempt.  Fancy  breeds  api>car  to  be  more  subject  to  the  disease.  All 
the  hogs  that  die  (and  all  die  tbat  take  it)  paHs  a  watery  blood  from  the  mouth,  noae, 
and  fundament.  The  hogs  that  stay  in  the  woods  and  do  not  come  about  the  settle- 
ments are  free  from  the  disease. 

Savine  DISEASE  IN  SouTH  CAROLINA.— Mr.  R.  J.  Doualdson,  George- 
town,  S.  C,  writes  as  follows,  under  recent  date: 

I  nin  raiHiug  largo  numbers  of  hogs,  and  find  this  season  a  disease  among  them 
hitherto  unknown  to  me,  viz.,  a  loss  of  power  in  the  loins,  from  which  they  graduaUy 
die.  It  is  principally  among  the  pigs,  but  occasionally  a  brood  sow  has  it.  The  jiigs 
nffected  are,  for  the  most  part,  the  best,  in  fine  order,  and  continue  to  eat  until  they 
die.  There  are  none  of  the  Hym{)toms  of  ordinary  hog-cbolem,  the  disease  appearing 
to  be  conline<l  to  the  loins,  the  animal  losing  all  power  in  the  hind  legs.  Occasionally 
it  reaches  the  fore  legs  when  the  feet  curve  in.  I  have  lost  linncireds  of  pigs  this 
seaiion.  The  pens  are  in  good  order  and  kept  clean,  and  the  pigs  allowed  to  nm  out.  I 
have  fe<l  sulphnr,  charcoal,  and  sulphate  of  iron;  but  those  ailected  seldom  recover. 
The  food  is  rice  flour,  fed  uncooked. 

Laudanum  in  swine  plague. — ^Mr.  Danford  Hare,  Cordington, 
Morrow  County,  Ohio,  gives  the  following  as  his  treatment  of  nogs 
suffering  with  the  plague: 

In  regard  to  treating  the  swine  plague,  or  fever,  I  think  nothing  should  be  given 
that  will  create  fever.  In  the  cases  I  have  had  I  gave  gunpowder  and  cold  water 
lirHt,  then  hmdainmi  to  cause  Hloep.  After  this  sleep  I  at  once  give  linseed  oil  and 
anmionia.  ThiH  treatment  has  been  eflicient  in  every  case.  I  think  that  salt,  ashes, 
black  antimony,  lime,  Koap,  and  turpentine,  have  a  tendency  to  shorten  the  life  of  the 
hog.  If  the  fanner  will  open  one  of  his  hogs  he  will  find  that  all  medicines  used 
should  be  to  quiet  the  animal  and  reduce  the  fever. 

Contagious  pleuro-pneu^ignia  in  Virginia. — ^In  reply  to  a  letter 
of  inquiry  from  the  Commissioner  of  Agriculture,  addressed  to  Dr. 
Thomas  Pollard,  Commissioner  of  Agriculture  for  the  Commonwealth 
of  Virginia,  that  gentleman,  writing  under  date  of  September  last,  says: 

I  have  addressed  letters  to  various  prominent  cattle-raisers  in  Virginia,  asking  for 
information  on  this  subject,  and  have  received  replies  from  the  following  gentlemen, 
viz:  Col.  Ko.  Beverley,  **The  Plains,"  Fauquier  County;  Mr.  W.  W,  Kennon,  Sabot 
Tslaud,  Gooehland  County;  Mr.  E.  8.  Woodward,  Joncsville,  Lee  County;  Mr.  A.  M. 

ioNvman,  Waynesl)oron«jh,  Augusta  County ;  Mr.  Jos.  Cloyd,  Dublin,  Pulaski  County; 

leo.  Johnston,  Alexnndria:  Col.  Geo.  W.  Palmers,  Saltville,  Washington  County; 
Mr.  A.  P.  Rowe,  F  i*ed  <»  ricks  on  r^;  Mr.  Seddon  Jones,  Rapidan,  Orange  County;  Mr. 

^,  W.  Dobyns,  Hillsville,  Carroll  County;  and  (Jreen  Farrar,  Orange  County. 
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They  al],  with  the  exception  of  Colouel  Beverley,  say  there  is  no  plenra-pnenmonia 
in  their  section  as  far  as  they  know.  Colonel  Beyeriey  says  it  preyailed  last  winter  on 
the  dairy  farm  of  Col.  Qeo.  Johnston,  near  Alexandria.  I  wrote  at  once  to  Colonel 
Johnston  reqnestinjc  a  candid  reply  as  to  the  existence  of  the  disease  on  his  farm  or 
in  his  section.  He  replies  there  is  no  disease  (plenro-pneumonia)  on  his  farm  or  in  his 
section ;  that  the  last  case  he  had  was  in  December  last,  which  was  treated  success- 
fully  by  his  neighbor,  Mr.  R.  F.  Roberte,  near  Alexandria,  and  who,  he  says,  has  had 
much  experience  with  the  diseo^,  and  could  give  me  more  information  in  regard  to 
it  than  any  other  farmer  in  that  section.  1  wrote  to  him,  but  have  failed  to  receive  a 
reply. 

Colonel  Beverley  also  says  that  pleuro-pnonmonia  existed  eighteen  months  ago  on  a 
farm  in  Powhatan  County,  controlled  by  Mr.  W.  W.  Kennon,  being  introdacea  there 
by  a  bull  imported  ftom  England  or  Maryland,  or  both.  Upon  writing  to  Mr.  Kennon 
he  says  the  aisease  does  not  exist  on  his  farm  or  in  his  section.  We  know  the  disease 
has  prevailed  up  to  last  winter  around  Alexandria  for  several  vears,  but  from  the 
testimony  of  Colonel  Johnson  and  oti^ers  we  have  reason  t*  believe  it  has  been  ex- 
tinguished. The  testimony  is  very  emphatio  that  it  prevails  in  no  other  seotion  of 
Virginia. 


REPORT  OF  THE  CHEMIST. 


SiK :  I  have  the  honor  to  present  the  following  report  of  the  work 
done  by  the  Chemical  Division  since  the  publication  of  the  Annual 
Report  of  the  Department  of  1880. 

REPORT  OF  ANALYTICAL  AND  OTHER  WORK  DONE  ON  SORGHUM  AND 
CORN  STALKS  BY  THE  CHEMICAL  DIVISION  IN  1881-'82. 

Varieties  of  sm-ffhum  and  maize  fjroicn  on  grounds  of  the  Department  of 
Agriculture^  time  of  planting^  and  system  of  cultivation. 

For  the  purpose  of  continuing  the  investigation  of  the  several  vari- 
eties of  sorghum  and  maize,  with  the  view  of  ascertaining  their  value 
as  sources  of  sugar,  there  were  planted  upon  the  department  grounds, 
upon  the  29th  day  of  April,  1881,  thirty-eight  varieties  of  sorghum, 
and  upon  the  30th  day  of  April  eight  varieties  of  maize. 

The  sorghum  and  maize  were  planted  in  drills,  the  drills  being  3  feet 
apart  for  the  sorghum  and  3.J  for  the  maize,  and  after  the  plants  were 
about  3  inches  high  they  were  thinned  out  to  about  3  inches,  and  when 
about  0  inches  high  tliey  were  thinned  out  so  that  the  sorghum  plants 
averaged  from  4  to  5  inches  apart,  while  the  maize  stalks  were  aoout  8 
inches  apart. 

Of  the  above  varieties  of  sorghum  and  m«aize  every  kind  was  up  May 
[),  excepting  only  the  sorghum  No.  1,  the  seed  of  which  failed  to  germi- 
Qate.    This  row  was  replanted  May  11,  and  was  up  the  16th. 

The  sorghums  were  planted  upon  a  rectangular  plat  about  450  by  110 
feet,  and  the  rows  of  each  variety  ran  lengthwise  the  plat  and  in  direc- 
tion east  and  west. 

About  half  of  this  plat  had  been  planted  in  sorghum  the  previous 
year;  the  remainder  had  been  recently  broken  up  by  the  plow. 

Besides  the  thinning  out  already  mentioned  the  crop  received  the  usual 
cultivation  given  to  maize,  and,  in  addition,  care  was  taken  to  remov^e 
the  suckers  which  sprang  up  fi'om  the  roots  from  half  of  each  row  of 
sorghum;  the  plat  being  divided  into  nearly  equal  portions  by  a  line 
passing  north  and  south,  the  suckei's  being  allowed  to  grow  upon  tlie 
eastern  half,  and  being  removed  from  the  western  half  of  the  plat. 

The  analyses  of  juices  given  in  the  pages  of  this  report  are  from 
canes  selected  from  the  suckered  half  of  each  variety  of  sorghum,  un- 
less otherwise  mentioned. 

A  portion  of  the  field  in  the  unsuckered  half  having  been  plowed  up, 
that  portion  was  replanted  on  June  13,  and  ten  varieties  were  thus 
replanted.  Neither  of  these  varieties  ])lanted  at  this  date  attained  any 
flur  development,  but  were  dwarfed  and  unhealthy.  Keference  to  this 
will  be  made  again  in  this  report. 
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The  several  varieties  of  sorghum  planted,  and  the  sources  whence  the 
seed  was  obtained,  were  as  follows: 

!No.  1.  Early  Amber.    Ephraim  Link,  Greeneville,  Tenn. 

!Jso.  2.  Early  Golden.    A.  B.  Swain,  Elysian,  Minn. 

No.  3.  White  Liberian.    Kesbit,  Washington,  D.  0. 

No.  4.  White  Liberian.    Eush  G-.  Learning,  Decatur,  Kebr. 

No.  5.  Black  Top.    D.  Wyatt  Aiken,  Gokesbury,  8.  0. 

No.  6.  African.    W.  E.  Parks,  Carlisle,  Ky, 

No.  7.  White  Mammoth.    Amos  Carpenter,  Carpenter's  Store,  Mo, 

No.  8.  Oomseeana.  Blymyer  Manufacturing  Company,  Cincinnati^ 
Ohio. 

No.  9.  Eegular  Sorgo.  Blymyer  Manufacturing  Company,  Cincin- 
nati, Ohio. 

No.  10.  Link's  Hybrid.    Ephraim  Link.    Greeneville,  Tenn.    • 

No.  11.  Link's  Hybrid.    Edwin  Henry,  GreenevUle,  Tenn. 

No.  12.  Sugar  Cane.    Ephraim  Link,  Greeneville,  Tenn. 

No.  13.  Goose  Neck.    P.  P.  Eamsey,  Belgrade,  Mo. 

No.  14.  Bear  Tail.    Jacob  Latshaw,  Cedarville,  111. 

No.  16.  Iowa  Bed  Top.    Jacob  Latshaw,  Cedarville,  IlL 

No.  16.  New  Variety.    F.  W.  Stump,  Marshall,  111. 

No.  17.  Early  Orange.    I.  A.  Hedges,  Saint  Louis,  Mo. 

No.  18.  Early  Orange.    H.  F.  D.  Daganhardt,  Piqua,  Ohio. 

No.  19.  Orange  Cane.    J.  G.  Fitzgerald,  Brookston,  Tex. 

No.  20.  Neeazana.  Blymyer  Manufacturing  Company,  Cincinnati, 
Ohio. 

No.  21.  Wolf  Tail.    Ephraim  Link,  Greeneville,  Tenn. 

No.  22.  Gray  Top.    H.  C.  Sealey,  Columbia,  Tenn. 

No.  23.  Liberian.  Blymyer  Manufacturing  Company,  Cincinnati, 
Ohio. 

No.  24.  Mastodon.    D.  Wyatt  Aiken,  Cokesbury,  S.  C. 

No.  25.  Honduras.    Ei)hraim  Link,  Greeneville,  Tenn. 

No.  26.  Sugar  Cane.     C.  E.  Miller,  EflBngham,  111. 

No.  27.  Hybrid.    Will  N.  Wallis,  Collin  County,  Texas. 

No.  28.  White  Imphee.    John  N.  Barger,  Lovilla^Iowa. 

No.  29.  Goose  Neck.    G.  N.  Gibson,  Shelby ville,  Ky. 

No.  30.  White  African.    John  N.  Barger,  Lovilia,  Iowa. 

No.  31.  West  India  Sugar  Cane.    D.  C.  Snow,  Lamoille,  Iowa. 

No.  32.  Sugar  Cane.    John  N.  Barger,  Lovilia,  Iowa. 

No.  33.  New  Variety.    John  N.  Barger,  Lovilia,  Iowa. 

No.  34.  Minnesota  Early  Amber.    Vilmorin,  Paris. 

No.  35.  Holcus  Saccharatus.    Vilmorin,  Paris. 

No.  3G.  Holcus  Sorghum.     Vilmorin,  Paris. 

No.  37.  Holcus  Cernus,  White.     Vilmorin,  Paris. 

No.  38.  Honey  Cane.    J.  II.  Clark,  Pleasant  Hill,  La. 

In  Nos.  5  and  G  there  were  present  in  each  row  two  well-defined 
vjirieties,  and  the  results  of  the  analyses  were  kept  distinct,  and  will 
be  found  tabulated  as  No.  5  "tall"  and  No.  6  "short,"  these  being 
regarded  as  other  than  the  Black  Top  or  African. 

It  will  be  observi  d  that  in  the  above  list  twelve  States  are  repre- 
sented as  furnishing  seed,  and  four  varieties  were  obtained  from  France, 
iinong  which  is  our  own  Early  Amber,  which  already  appears  to  be 
ijrown  there  from  seed  imported  from  America.  It  is  interesting  also 
o  observe  that  although  some  thirty  years  since  we  obtained  our  Ohi- 
lese  varieties  of  sorghum  irom  France,  and  at  the  present  time  we 
»o»-     nin^y   ^f  ^1 '»se  varieties  extensively  cultivated  in  the  United 
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States,  that  nearly  if  not  every  variety  of  these  Chinese  sorghums 
appears  to  have  disappeared  in  France,  since  the  large  house  of  Vil- 
morin  &  Co.  were  unable  to  send  even  a  single  specimen. 

The  local  names  of  the  above  mentioned  varieties,  as,  for  example, 
Nos.  12,  26,  31,  and  32,  must  not  be  confounded  with  the  real  sugar  cane 
of  Cuba  and  Louisiana,  for  the  so-called  sugar  canes  represented  by  the 
above  numbers  are  only  varieties  of  sorghum,  a  family  of  plants  quite 
distinct  from  the  true  sugar  cane. 

The  varieties  of  maize  planted  were  as  follows: 

No.  1.  Egj-ptian  Sugar  Com. 
No.  2.  Lindsay's  Horse  Tooth. 
No.  3.  Blount's  Prolific. 
No.  4.  Improved  Prolific  Bread. 
No.  5.  Broad  White  Flat  Dent 
No.  6.  Ijong  Narrow  White  Dent. 
No.  7.  Chester  County  Mammoth. 
No.  8.  18-rowed  Yellow  Dent. 

Each  of  the  above  varieties  were  planted  in  plats  having  ten  rows, 
24  feet  in  each  row,  and  the  rows  3J  feet  apart.  There  was,  therefore, 
of  each  variety  planted  ^  of  an  acre,  or  840  square  feet. 

There  was  also  planted,  about  May  15,  on  grounds  which  had  been 
hired  for  the  purpose,  as  follows : 

At  Mr.  Golden's,  about  one  mile  from  Union  town,  forty-four  varieties 
of  sorghum,  in  small  lots,  amounting  in  all  to  13  acres.  These  varieties 
were  chiefiy  the  same  as  those  grown  upon  the  grounds  of  the  depart- 
ment. There  was  also  grown  by  him  3  acres  of  the  Liberian  and  12 
acres  of  the  Honduras.  Owing  to  the  excessive  drought,  thirteen  of  the 
small  lots  failed  to  germinate,  and  these  were  replanted  June  1  and  2. 

There  was  also  planted  upon  the  grounds  of  Mr.  Carlisle  Patterson, 
just  beyond  the  city  limits,  some  65  acres  of  Early  Amber  and  of  Link's 
Hybrid,  and,  owing  to  the  backward  season  and  the  ravages  of  the  wire 
and  cut  worms,  this  plat  was  replanted  three  times,  the  last  planting 
being  completed  June  18. 

There  was  also  planted  upon  the  grounds  of  Dr.  Dean,  about  one  mile 
from  Benning's  Bridge,  12  acres  in  Honduras,  10  acres  in  Neeazana,  10 

res  in  Early  OraDge,  12  acres  in  Liberian,  and  6  acres  in  the  eight 
viirieties  of  maize  planted  upon  the  department  grounds.  The  sorghums 
were  planted  by  May  23,  and  the  maize  by  May  25. 

Dr.  Dean  began  replantiug  Honduras  June  2,  Early  Orange  June  7, 
Liberian  June  9,  Neeazana  June  13.  Dr.  Dean  begun  second  replant- 
ing Honduras  June  18,  Early  Orange  June  20,  Liberian  June  21,  Neea- 
sana  June  29. 

During  the  early  part  of  the  season  a  careful  record  was  kept  show- 
ing the  development  of  the  several  varieties  of  sorghum  and  maize 
grown  upon  the  grounds  of  the  department,  since,  as  has  already 
been  shown  in  our  i)re\ious  investigations,  so  much  depends  upon  the 
condition  of  the  sorghum  in  reference  to  the  production  of  sugar  or  even 
of  sirup.    It  is,  of  course,  more  than  probable  that  in  other  localities, 

d  in  other  seasons,  the  rapidity  of  development  would  be  greater  or 

than  in  the  case  of  these,  and  in  order  that  every  circumstance  cal- 

Bi  to  throw  light  upon  the  results  of  our  examinations  of  these 

goums  and  corn  stalks  may  be  given,  the  following  table  is  appended, 

which  may  be  found  the  height  and  developments  of  the  several  vari- 
different  i)eriods  during  the  season. 

11  will  be  remembered  that  No.  1  Early  Amber  was  planted  twelve 
er  than  the  others. 
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BXPLAIJATION  OP    THE  STAGES  OP    aEOWTH  OB    OP    DEVELOPMENT 

AS  USED  IN   THIS  REPORT. 

In  order  to  record  as  closely  as  was  possible  the  deT^opment  of  the 
plants  at  the  time  when  they  were  taken  from  the  field  for  examination, 
a  series  of  numbers  were  made  use  of^  which  indioatCMl  the  several 
stap:es  of  development.  The  determination  of  stages  after  the  Utii  was 
in  the  ciise  of  the  sorghnm  difficult,  and  depended  upon  the  inoreaBiiig 
hardness  of  the  seed.  These  nambers  and  their  significations  are  as 
follows : 

Stages  of  development  in  maize  and  9orghumfar  1881. 


Stage. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
1« 
17 
18 
10 
20 
W. 
W. 
W. 
W. 
W. 
6W. 
7W. 
8W. 


1 
2 
3 

4 
5 


Maise. 


About  one  week  before  opening  of  panicle — 

ImmcMliatcly  before  opening  of  panicle 

Fanicle  just  appearing 

Panicle  two-tuinla  ont 

Panicle  entirely  out;  no  atem  above  upper  leaf 

Panicle  beginning  to  bloom  at  the  top 

Ear  1u  At  appearing 

Ear  larger 

Ear  larger  still 

Ear  larger  still .#.. 

Ear  in  roasting  condition 

I   week  after  reaching  roasting  condition 

1  week  after  reaching  roasting  condition .... 
1^  weeks  after  raaching  roasting  condition — 

2  w4eks  after  reaching  roasting  condition — 
2i  weeks  after  reaching  roasting  condition — 

3  weeks  after  reaching  roasting  condition — 
3|  weeks  after  reaching  roasting  condition. .. 

4  week's  after  reaching  roasting  condition . . . 
4^  weeks  after  reaching  roasting  condition. . . 
1  week  after  ear  had  been  picked  in  stage  11 
9  weeks  after  ear  had  been  picked  in  sti^  11 

3  weeks  after  ear  bad  been  picked  in  stage  11 

4  weeks  after  ear  had  been  picked  in  stage  11 
6  wee^  after  ear  had  been  picked  in  stage  11 

6  weeks  after  ear  had  b<M;n  picked  in  stage  11 

7  weeks  after  ear  had  been  picked  in  stage  11 

8  weeks  after  ear  had  been  picked  in  stage  11 


Sorghnm. 


About  one  week  befor*  opeiiinff  of  panlde. 

Immediately  before  opening  ozpuiide. 

Panicle  Just  appearing. 

Panicle  two-tkirds  oaC 

Panicle  entirely  out ;  no  stem  aboYO  upper  le^- 

Panicle  beginning  to  bloom  wt  the  top. 

Flowers  all  out;  stamena  beginning  to  drop. 

Seed  well  aetb 

Seed  entering  the  milk  state. 

Seed  becoming  doughy. 

Seed  doughyj.bocon^ng  dry. 

Seed  almost  dry ;  eaaily  enwhad. 

Seeddrv;  easily  split. 

Seed  split  with  dtfflcnlty. 

Seed  split  with  more  dimool^. 

Seed  split  with  stUl  bom  dilbnlty. 

Seed  harder. 

Seed  still  harder. 

Seed  still  harclM*. 

Seed  still  harder. 


From  the  preceding  table  it  will  be  seen  that  on  July  26,  fifly-seTe  ^ 
days  after  planting^  nearly  every  variety  of  sorgham  was  in  blossonc^ 
and  had,  so  far  a^  size,  attained  its  maximum  development,  sinoe  thel^ 
average  height  was  about  8J  feet. 

A  preliminary  examination  of  one  variety  of  sorghum  and  two  of  tt 
vaneties  of  maize  was  made  June  13,  when  the  plants  were  about.  tw< 
feet  high,  and  it  was  found  that  even  at  this  early  period  there  was  ii^ 
their  juices  an  appreciable  amount  of  both  sucrose  and  gluco86|  as  will^ 
be  seen  by  tlie  following  results: 

Juice  of  White  Libcrian  Sorghum:  sucrose,  .12  per  ceut;  gluoofie,  .6^ 
per  cent. 

Juice  of  Egyptian  Sugar  Com:  sucrose,  .25  per  cent.;  glaeose,  .94 per 
cent. 

Juice  of  Lindsay's  Horse  Tooth  Corn;  sucrose,  .38  pec  cent;  glue 
98  per  cent. 

From  the  above  it  would  seem  that  both  forms  of  sugar  exist  in  theses 
plants  even  in  this  early  stage  of  development,  and  that  the  relatives 
proportion  of  the  two  remains  about  the  same  for  a  long  time,  as  wilC 
'^e  seen  by  reference  to  the  tables  which  follow.  It  has,  however,  iiot> 
^eeii  demonstrated  that  what  is  given  in  the  above  analyfies  as  sucrose 
«  such  beyoiKl  question.  It  was,  however,  If  not  sucrose,  at  least  a 
4*ibstauce  not  precipitated  by  sub-acetate  of  lead  solution,  and  withoufc 
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stion  apoD  Fehling's  Bolati<»,  imtil,  like  sncroae,  it  had  been  acted 
pon  by  a  dilute  acid  solntioii.  It  romains,  however,  a  matter  rather 
'  importance  in  its  relation  to  vegetable  physiology  than  of  practical 
Hue  as  regards  the  prodnction  of  aagar  from  these  plants. 

Alf  ALTSEB  OF  EAOH  TABIKTT  OF  SOBQHDK  AND  BUIZB. 

The  following  tables  ihow  the  resalta  of  the  »na]yBes  of  each  variety 
'Borgtanm  and  maize  stalks  made  daiing  Uieaeaaou;  the  dateofeaoh 
lysis,  the  dimensions  and  weight  of  tiie  stalky  the  percentage  of 
uc©  obtained  from  the  stalk  and  the  speciflo  gravity  of  the  jtUce,  the 
ar  cent  of.  sacroee,  glncose,  and  of  the  solids  not  sucroBe  oor  f lnoeee 
reeent  in  the  juice.  Id  addition,  there  is  given  the  percentage  Of  Bor- 
:ose  present  as  determined  by  the  polariscope,  which  will  be  £(«od  to 
nreepond  closely  with  the  peicentagea  of  sacrose  as  dotennlnod  by 
nalysis. 
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In  tlie  following  bibles  are  given  the  avemge  of  tLc  determiuatioii^ 
for  eaeli  stiijjc  of  (levelo]»niont  for  i*aoIi  vnriety. 

In  addition  to  the  columns  fiiving  the  avornge  results  of  the  several 
lotorniinnriiKis  given  in  tlic  iircRcding  tabluw,  there  is  given  a  column 
.■ihowing-vvhiit  is  tcrmeil  the  percentage  (if  available  liugar  present  in 
'he  juiee.  /.  *'.,  the  amount  of  sugar  wliii-h  may  be  obtained  as  sugar 
Vom  the  juice,  for,  as  is  geiu'nilly  known,  the  amount  of  sugar  to  be 
)btuine<l  from  any  given  8]»e<!imen  of  j  uioc  depends  obviously  upon  the 
■nioiuit  of  sugar  present;  but  not  alone  upon  this,  but  also  upon  the 
-mount  of  glucose,  and  other  matters  present,  since,  as  is  well  known, 
,liP  -ifTi'c*  of  tlifse  18  to  pre"  mt  the  ciystallizatiou  of  a  portion  of  the 
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3ugar  prescut,  and,  hence,  to  increase  the  relative  amount  of  molasses, 
the  molasses  consisting  of  glucose,  water,  mineral  matters  (the  ash), 
^nd  more  or  less  sugar,  which  practically  cannot  be'recoverea  as  such. 
Now  this  molasses-producing  (melassigenic)  property  of  the  several 
mpurities  present  in  the  juices  of  cane,  sorghum,  and  beets  has  been  a 
subject  of  considerable  experiment,  but  at  the  present  time  the  exact 
3ftect  of  each  impurity  is  not  known. 

The  average  of  thirty-four  analyses  of  sorghum  juices,  made  in  this 
laboratory,  shows  an  average  percentage  of  ash  equal  to  1.06  5  the 
:naximum  being  l.GG  ])ev  cent,  and  the  minimum  being  .82  per  cent. 
We  may,  then,  safely  estimate  the  ash  as  being  about  one  per  cent,  of 
the  juice. 

A^ow,  while  all  authorities  are  agreed  as  to  the  melassigenic  effect  of 
certain  of  the  mineral  constituents  of  the  ash^  there  is  much  difference 
AS  to  the  action  of  other  mineral  matters,  and  while  some  of  these  are 
regarded  as  (juite  indifferent  in  their  action,  other  constituents  of  the 
ish  are  shown  to  strongly  favor  the  crystallization  of  the  sugar.  For 
3xaniple,  i)otassium  carbonate  increases  the  quantity  of  molasses  pro- 
luced,  i)otassiwni  sulphate  appears  to  have  no  effect,  while  magnesitim 

Iphate  seems  to  favor  the  crystallization  of  sugar,  and  thus  decrease 
[ne  amount  of  mohisses. 

It  is  highly  i)robable  that  much  of  the  good  effect  attributed  to  the 
use  of  sulphurous  acid,  as  an  aid  in  the  crystallization  of  sirups,  is  due 
bo  the  fact  that  it  converts  the  harmful  alkaline  carbonates  into  the 
inert  sulphates.  In  the  report  of  our  work  last  year  we,  in  accordance 
with  a  common  i)ractice  among  sugar-makers,  made  use  of  the  so-called 
•'  exponent,-'  wli  ich  represented  the  relative  purity  of  the  different  juices. 
This  ^*ex])onent"  was  the  i)ercentage  of  sucrose  in  the  total  solids  of  the 
iuice;  and  this  rei)resented  the  percentage  of  the  suga-r  present  in  the 
juice  which  could  be  in  practice  obtained  as  sugar.  While  this  method 
[)f  calcuhition  is  doubtless  at  least  approximately  correct  when  applied 
to  those  Juices  which  lire  generally  worked  up  for  sugar,  it  is  obviously 
erroneous  when  ai)])lied  to  juices  poor  in  sugar  and  with  comparatively 
large  amounts  of  other  solids. 

We  have,  therefore,  this  year  adopted  a  method  for  calculating  the 
available  sugar,  viz. : — the  difference  between  the  per  cent,  of  sucrose  and 
the  sum  of  tlie  per  cents  of  glucose  and  solids  not  sugar,  and  although 
confident  that  all  the  experiments  of  Marschall,  La  Grange,  and  others 
go  to  prove  that  the  amount  of  available  sugar  thus  shown  is  beyond 
question  too  low,  it  is  at  least  safe  to  err  ui)on  this  side  rather  than  the 
t)ther. 

If  we  ai)i)ly  these  two  methods  to  two  specimens  of  juice,  one  good 
and  the  other  poor,  it  will  be  seen  that  for  the  good  juice  the  two  meth- 
ods approxifuately  agiee,  while  for  the  poor  juice  they  differ  widely,  and 
there  is  no  doubt  but  tliat  the  method  of  the  exponent  is  in  such  a  case 
lnap])lieable;  eg, — 

Juice  A  contains:  sucrose,  3.51  per  cent.;  glucose,  4.50  per  cent.;  sol- 
ids, 1.78  per  cent.  The  exponent  would  be  35.85  and  the  available  sugar 
1.26  per  cent.;  or,  by  the  other  method,  3.51— (4.50+1.78)=— 2.77. 

Juice  B  contains:  sucrose,  15.30  percent.;  glucose,  .87  per  cent.;  sol- 
Ids,  2.95  i>er  cent.  The  exponent  would  be  80.02  and  the  available  sugar 
12.24  per  cent.;  or,  by  the  other  method,  15.30— (.87+2.95)  =11.48  per 
sent. 

It  is  from  the  above  assumed  cases  obvious  that  the  last  method  of 
calculation,  although  giving  ])robably  too  low  a  result,  is  one  of  general 
application,  since  no  one  would  regard  it  as  possible  practically  to  ob- 
taul  any  sugar  from  a  juice  having  the  composition  of  the  one  marked  A. 
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It  will  be  obBerred  that  in  the  tables  the  available  aagar  begins  to 
show  it«elf  qaite  late  in  tbe  development  of  the  plant,  geDerally  abont 
the  Beveuth  or  eighth  Btage,  and  it  is  obvious  that  previous  to  this 
period  tbe  available  sugar  exists,  as  we  may  say,  as  a  minus  qaaDtity| 
but  owing  to  tbe  practical  importance  of  tlus  matter  its  discussion  vill 
be  again  taken  up. 

It  will  also  be  observed  that  the  dates  of  snalyBis  do  not  corieBpond 
exactly  to  tbe  datra  when  tbe  several  varieties  had  reached  the  sqta- 
rate  stages.  This  was  owing  to  the  rapid  development  of  ttie  plants, 
whicb  proceeded  more  rajiidly  than  the  assistants  in  the  labaratory 
were  able  to  do  with  tlieir  daily  examinations. 

GBAPHICAL  CHABTS. 

The  preceding  resQlte  will  appear  more  dearly  by  representing  them,  aa 
was  done  last  year,  grapbicalty,  and  in  the  following  charts  the  percentage 
is  indicated,  for  the  sucroBe,'gliicofie,  solids  not  sugars,  and  available 
sugar,  by  tbe  numbers  given  uix>n  the  right  and  left  hand  margins,  while 
tbe  dates  iire  given  upon  the  upper  margin  of  each  sheet.  For  con- 
venience of  platting  upon  the  same  sheet,  the  per  cent,  of  jaice  given 
upoi)  the  cliiirts  sboiild  be  mnltipliod  by  five  in  every  caae,  and  the 
specific  gra\'ity  is  represented  by  having  .001  in  8i>ecific  gravity  e^ti*! 
to  one-fifth  of  one  per  cent,  as  given  upon  the  chart, 

Each  poiut  indicated  by  a  break  in  either  of  the  lines  representii^S 
the  above  constituents,  the  si>e*;iI1e  gravity  or  the  jince,  represents  tb^ 
average  result  actually  obtidned  in  tbe  several  analyscB  of  a  juice  ** 
aity  given  stage  of  development.  The  beginning  of  each  line  and  t^"* 
end  represent  the  average  results  of  the  flrat  and  last  stages,  and  t^^ 
intervening  breaks  tbe  successive  stages  from  tbe  first  to  ttie  last. 

AHALTSES  OP  EACH  VARIETY  OF  SORGHUM  AHD  UAIZE  IN  DrFPERBl" 
STAUE8. 
The  following  tables,  prepared  from  the  prece<ling,  represent  on  so  J^*" 
rata  tables  the  average  results  of  the  iiunlysea  of  each  variety  in  t^® 
several  stages  of  development,  each  table  containing  oiUy  the  analyS^ 
of  a  single  stage,  and  the  general  a\eriige  of  all  the  analyBCS  of    *^J. 
varieties  at  each  separate  stage  is  given.   An  examination  will  show  tl** 
there  is  practical  agreement  in  all  these  sorghums,  the  only  diffei^J »*?* 
btihig  in  the  time  from  jitanling  necessary  for  the  difl'erent  varieties   *** 
attaiu  to  any  given  stage. 
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438  -      SEPOBT  OF  THE   COHUISSIOMEB  OF   XQKICnLTDBE. 
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AVERAGE  RESULTS  FOR  1879,  1880,  1881. 

From  tlie  general  Jivcrages  of  the  tables  jast  given  Oie  following  table 
has  been  prepared,  giving  the  perceutagea  of  ancrose,  glucoae,  solids, 
available  sugar,  and  Juice,  as  alao  tbe  speoifio  gravity,  and  the  nomber 
of  separate  analyaes  iucUided  io  the  average  for  each  stage. 

For  pur|)oso  of  comparisou,  there  is  also  given  upon  the  same  table 
the  average  results  obtained  iu  1879  and  ISSO,  and  finally  an  average  of 
all  the  results  for  the  three  years. 

The  siinie  resiUts  are  graphically  repreaented  apon  the  foar  oharts 
which  follow,  the  line  for  jnice  being  left  out  in  the  chart  giving  tiie  re- 
aaltsol  1870,  since,  as  has  been  explained  in  a  previous  report,  the  jnioe 
Was  obtained  that  year  without  the  aid  of  a  mill,  and  waa  so  mach  less 
in  con  set]  u  en  CO  as  not  to  be  comparable  with  the  reaults  obtained  Uie 
last  two  years.  This  final  chart  compnaea,  as  will  be  seen,  the  avera^ 
resalts  of  a  total  of  4,033  separate  analyaea  of  some  forty-five  varieties 
of  sorghum,  and,  covering  the  record  of  three  years'  work,  Uie  reanlts 
are  the  more  conclosive. 
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The  resoltB  Depreseiited  upon  t 
given  will  appear  the  more  surpi 
analyses  of  the  jnloes  of  soj 
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this  plant  grpwn  in  Lonisiana,  uui 
and  the  Bast  Indies,  antdyzed  hy  bev 
average  comixwitiDD:  Sacrose,  IS^ 
cent.    If,  nowj  as  in  the  oaee  of  the  i    vhi 
the  solids  (which  was  madia  ap  of  aali,  (0aoo«e,'t 
sabstances)  from  the  Bacrose,we  1      «      ai 
au  average  of  10^7  per  cent.,  k  ei 

«Dt  in  the  average  jnioe  of  3b  k      *      boi^     no  lur 
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IBKPXBATUI       AKD       l      'ALL,  188L 

The  following  statement.        ring  toe  i  temperature 

rainfall  for  each  day,  from      ly  it  o  fToTemwci:  oO,  as  alao ' 
and  minimum  tempwatui      ut>m  the  date  of  tb.e  flrst  fr 
cnrred  October  6,  has  beeu  famished  tUs  department  fro     t     n 
on  file  at  the  office  of  the  Chief  Signtd  Officer. 

For  purpose  of  comparison,  the  record  of  the  same  character  fa 
ia  also  given. 
Slattmenl  tfu»ciiig  the  mean  tentperatKre  i»  dtgnt*  FdM^.  a»d-iotal  prte^pUatbm  t 

at  the  ilatiOK  if  obwrviifum  a/  t\a  Signal  Strviee,  UnUei  SlaUt  Jn>y,  oJ  FiuJ 

D.  C.,foreacKdaf/romMas  1  to  y<ntmitrM,l88L 
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StatftntHt  iJaneiMg  tJit  Moxiwum  avd  mMnuM  teiKperatant  »  dagrtu  fbir.  from  OebAtr  6 
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Statement  thoiHng  f  A«  mean  lempertHitrt  in  itgrtti  Faltt.,  <UKt  total  rainfall  rteoritd  at  the 
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Heavy  rain-stormSf  May  1  to. November  20,  1880. 


Date. 


Mayll 

June  U  to  16  ... 

July  22 

AujniHt  3  to  4  ... 
September  6  to  7 
September  8  to  9 


Began. 

Ended. 

Amount 

Semaikf. 

4.34  n.  m ....... 

6.05 p. m  .......••• 

Inchei. 
L40 
2.46 

An  rain-fltonna,  between 
the  dates   named   in 

whleli   thA  AiHAnnt  of 

8  25p.m.,14tb'.... 

6.10a.m      

4.20p.  ra.,34l 

S.Tifi  p,m.,Oth 

6.15  a.m.,  8th 

8.10  a.  m.,  16th 

4.ro  p.  m 

S-^Op.  m.,4th 

5.00tt.m.,7th 

10.90  p.  m.,  9th 

1. 89]      precipitation  exceeded 
1 .  34|      one  inch  are  here  eiTen. 

• 

Temperature  and  rainfallj  1880. 


Month. 


Mav,1880 

Jniie,  1880 , 

July,  1880 

Au«ru8tl880 

September,  1880 

U<^tobcr,  1880 

November,  1880 

Wab  Department,  Office  of  Chief  Signal  Officer, 

Washington,  D.  O.,  March  16,  1881. 


COMPARISON  OF  SEASONS  1880  AND  1881. 

Tlie  crop  returns  for  this  year,  and  universal  testimony  agree  that  the 
season  just  past  has  been,  over  a  wide  area  of  our  country,  of  an  almost 
unprecedented  character.  A  cold,  backward  spring  and  a  drought  of 
exceptional  severity  united  to  produce  most  unfavorable  results. 

Tlie  records  which  follow  will  fully  sustain  the  general  opinion  and 
explain  suiliciently  the  reasons  of  failure. 

It  will  be  observed  that  the  average  mean  temperature  for  May  and 
June  in  1880  was  72.8^,  while  for  the  same  months  in  1881  itwa8  6^.40; 
also,  that  the  total  rainfall  for  these  months  was,  in  1880,  6.89  inches, 
of  which  amount  5.29  inches  fell  in  three  rains,  pretty  evenly  distriba- 
ted  over  the  two  months,  viz:  May  11, 1.40  inches;  May  22  and  23, L61 
inches;  aud  June  13,  2.28  inches. 

On  the  other  hand,  in  May  and  June,  1881,  the  total  rainfall  was  7.67 
inches,  of  wliich  5.71  inches  fell  in  June. 

Also,  it  will  be  observexl  that  during  the  three  months  of  July,  Angnst, 
and  S(iptember,  in  1880,  the  mean  average  temperature  was  73.4o,  and 
the  total  rainfall  9.37  inches;  the  mean  average  temperature  for  these 
months  in  1881,  was  76.9^,  while  the  total  rainfall  was  only  4»93  inches, 
.vTid  of  this  small  amount  nearly  half,  2.19  inches,  fell  in^ptember. 

The  results,  however,  secured  in  the  plat  of  sorghum  planted  on  the 
^rounds  of  the  department  fully  justify  the  reputation  this  plant  has 
^^  ^«iiw/  jihio   ;o  withstand  drought,  although  it  appears  n^cessaiy  to 
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this  end,  that  the  crop  should  secure  a  good  start  before  the  drought 
Such,  as  will  be  seen,  was  the  case  in  the  experimental  plat  above  men- 
tioned, for,  although  planted  early  (April  29),  the  ground  had  been 
carefully  prepared,  had  a  good  exposure  to  the  sun,  and  the  crop  came 
forward  rapidly,  so  that  it  was  fully  2  feet  high  before  the  seed  was 
planted  for  the  third  time  in  the  larger  fields. 

In  very  marked  contrast  were  the  results  seen  upon  a  portion  of  the 
department  ground.  As  has  been  already  mentioned,  a  portion  of  the 
sorghum  plat  was  plowed  up  through  a  mistake,  and  upon  June  13, 
(forty-six  days  after  the  first  planting),  this  portion  was  replanted  with 
ten  varieties  of  sorghum.  But  neither  of  these  varieties  attained  any 
development,  the  average  not  being  even  10  per  cent  of  the  crop 
secured  from  the  ground  immediately  surrounding  this  replanted  por- 
tion,  and  throughout  the  season  ^ese  ten  varieties  were  stunted, 
withered,  and  sickly,  evidently  the  result  of  the  drought  which  /ollowea 
closely  upon  this  planting,  and  before  a  good  start  had  been  made  by 
the  plants. 

On  the  other  hand,  the  several  varieties  grown  upon  the  field  from 
the  first  planting  suffered  comparatively  little  harm,  and  yet,  although 
withstanding  this  severe  drought  during  July  and  Augfust,  the  result 
was  evident  in  a  much  lighter  crop  than  was  secured  in  1860,  as  will  be 
seen  by  the  following : — 

The  average  weight  of  stripped  stalks  per  acre  of  thirty-eight  varie- 
ties grown  in  1880  was  31,409  pounds,  Uie  maximum  being  50,017  and 
the  minimum  13,839  x>ounds  per  acre. 

The  average  weight  of  stripped  stalks  per  acre  of  thirty-four  varieties 
grown  in  1881  was  22,524  pounds,  the  maximum  being  33,538  and  the 
minimum  10,750  x>ounds  per  acre. 

It  is  interesting  to  consider  the  meteorological  data  of  1880  and  1881 
in  connection  with  the  results  shown  by  the  tables  representing  the 
average  results  of  analyses  for  these  years.  It  will  be  remembered  that 
the  varieties  of  sorghum  grown  in  1880  and  1881  were  mainly  the  same, 
the  land  upon  which  it  was  grown  was  the  same,  the  mill  by  which  the 
juice  was  expressed  was  the  same,  and  care  was  taken  to  maintain  it  in 
good  order.  It  will,  however,  be  seen  that  the  average  i)ercentage  of 
juice,  by  weight,  obtained  from  the  stripped  stilks  was  greater  in  1881 
than  in  1880,  that  in  1881  averaging  64.02  per  cent,  while  that  in  1880 
averaged  only  G2  per  cent 

It  will  be  seen,  also,  that  the  specific  gravity  of  the  juices  from  the 
eleventh  to  the  eighteenth  stage,  inclusive  (the  period  when  the  canes 
should  be  worked  for  sugar),  difiers  greatly,  the  average  specific  gravitv 
being,  for  this  period  in  1880, 1.0694^  while  in  1881  it  was  1.0752,  this 
showing,  as  is  seen  by  the  analysis,  tlie  presence  of  a  larger  quantity  of 
sugar  in  these  juices  of  1881. 

The  increase  in  specific  gravity,  as  will  be  seen,  is  due  to  the  increased 
Etmounts  of  sugar,  and  since  the  percentage  or  juicd  is  about  in  the 
inverse  ratio  it  shows  that  the  amount  of  water  in  the  plant  varies  but 
very  little,  whether  in  seasons  of  rain  or  drought 

But  the  very  general  belief  that  the  characterof  the  juice  undergoes 
great  change,  due  to  the  occurrence  of  heavy  rains,  seems  hardly  to  be 
supported  by  the  facts.  In  faet  it  would  be  of  great  importance  if 
these  opinions  were  more  generally  submitted  to  the  test  of  experiment 
If  we  look  over  the  meteorological  data  from  the  Signal  Ofiioe  which  has 
just  been  given,  we  shall  see  that  on  the  10th  and  11th  of  September, 
1881,  there  was  a  rainfall  of  1.73  inches,  which  succeeded  a  season  of 
protracted  drought.    It  would  seem,  then,  in  accordance  with  the  gen- 


458         EEPOET  OF  THE  C0MMI8SI0SEE  OF  AGEICULTUBE. 

I'jiilly  acceptwl  belief,  tliat  we  ebould  obtain  evidence  of  this  in  a  grefttly 
JDcn^asetl  ixireeutage  of  jiiiee;  biit  an  examination  of  the  tables  of 
analyses  sIiowh  no  appreciiible  cbauge  in  either  of  the  varietiea. 

EFFECT  OP  HEATY  ItAIKI'ALL  AFTER  LOHQ  DaOUQHT. 

For  the  puri^se  of  showing  the  effect  produced,  if  any,  in  the  com- 
position of  tlie  several  sorghuuis,  due  to  a  heavy  fall  of  rain,  the  follow- 
ing table  ha:)  lieeii  )>i'e|>ared,  which  gives  the  retiults  of  analyses  of  each 
variety  taken  before  and  aftiT  the  heavy  rainfall  of  8ept«nil)er  10  and  11. 

TIic  average  of  the  analyses  of  all  the  varieties  nia<le  juat  before  the 
heavy  rain  of  Sopteuiber  10  and  II  j  viv.,  those  made  September  7, 8,  and  9, 
alao,  tbe  average  of  all  the  anaht'ses  of  eaeh  variety  made  immediately 
succeeding  tlim  rainfall,  viz.,  analyses  made  on  September  12, 14, 15,  and 
17,  and  tbe  i-esalts  are  as  follows: — 
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Average  results  of  anal ys€9  of  thirty-six  varieties,  of  sorghum  hefore  and  after  the  rainfall 

of  Septeniber  10  and  11. 


Before. 

After. 

So  crone .............................. ..a.. . 

......••.••.. ......••••• per  cent.. 

18.02 
2.06 
2.98 

60.64 
L088 
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Glacoso  ....... .................. ..........I 

:..do 

L80 
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do 
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Jnioe...... ................................. 

do 
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Speolflc  grarity *- 

AvAilAblv  Huirar  T,.r. ,. 

l..Y)er  CAnt.. 

L080 
9:00 

• 

< 

From  the  above  it  will  be  seen  that  the  results  of  this  storm,  as  shown 
in  these  analyses,  show  an  average  loss  of— 

Per  oent. 

Sncrose 3.9 

Glucose -  12.6 

Juice 2.9 

Specific  gravity ;. 3.6 

Available  sugar -. 9.8 

The  gain  in  solids  was  23.8  per  cent. 

The  above  results  are  rather  surprising  and  certainly  opposed  to  the 
view  generally  entertained.  Without  accepting  them  as  wholly  conclu- 
sive, it  must  be  remembered  that  they  are  the  results  of  a  very  large 
number  of  determinations  and  of  a  very  large  number  of  distinct  vari- 
eties. K  it  shall  hereafter  be  shown  that  such  a  result  invariably  fol- 
lows a  rainfall,  it  would  appear  that  the  explanation  is,  that  by  such 
rainfall  a  vigorous  growth  in  the  plant  is  excited  and  that  the  mat^al 
for  this  rapid  development  of  the  plant  is  derived  from  the  stored-up 
food  (mainly  sugar  or  starch)  present.  This  would  account  for  the  loss 
in  sugar,  while  the  water,  being  simply  the  vehicle  for  transporting  such 
foo<l,  is  evaporated  from  the  foliage  more  rapidly  than  it  is  absorbed  by 
the  roots. 

EFFECT  OF  FROST  UPON  SOHGHUM. 

For  the  purpose  of  learning  the  effects  of  frost  upon  the  sorghum, 
I  have  also  taken  the  average  of  the  analyses  of  each  of  the  sorghums, 
just  before  the  dates  of  the  first  frosts  of  October  6  and  11,  viz.,  those 
analyses  which  were  made  September  27,  and  October  3,  4,  5,  and  7, 
and  those  made  October  14,  15, 17,  and  18.  The  results  are  given  in 
the  following  table. 

Table  shotcing  effect  of  first  frosts. 


JuBt  before  October  6  and  11. 


Jiut  after  October  6  and  11. 


i 

CO 


Ferct 

15.24 
13.56 
ie.32 

11.85 

ir>.  3(5 

14.77 
17.  22 

12.  :a 

17.  3«' 

16.89 

17.4<> 

16.  r>7 

18. 15 

16.68 

14.14 

laio 

15.78 
15l77 


i 

o 

JO 

5 


Perct 

.87 

1.39 

1.08 

Lll 

.70 

.98 

1.31 

.95 

2.12 

.51 

.42 

.78 

1.  52 

1.39 

1.56 

2.00 

.94 

1.26 

LT2 


•9 


Per  ct. 
•2.76 
2. 15 
2.74 
3.05 
2.  40 

2.  H<< 

3.  05 
2.  l«4 
2.58 
4.12 
3.38 


8 


3. 

14 

4. 

40 

3, 

07 

4. 

2U 

4. 

01 

4. 

23 

PereL 
54.38 
51.18 
44.54 

5'k  10 
51.  31 
5t<.  U6 
59.  S9 
4a  46 
01. 19 
58.  02 
25 
58 

55.  99 
49.29 
40.29 
l<\.  87 
57.97 
55.99 


I.' 


L078 
1.073 
1.087 
1.U68 
1.068 
1.082 
L082 


57. 
55 


1.070 
1.090 
1.085 
1.089 
1.083 
1.094 
1.089 
1.080 
1.085 
1.083 
L084 


1 

i 

4 

i 

o 

0 

SJ 

i^ 

0 
00 

o 

& 

Peret 

Pcret 

PereL 

Perct 

14.82 

L16 

4.60 

67.90 

14.13 

1.18 

4.14 

67.03 

16.59 

1.09 

5.11 

55.81 

16.24 

L27 

4.20 

65.80 

U.65 

.40 

5.03 

67.44 

13. 97 

3:28 

4.33 

52.07 

11.90 

1.16 

8.7B 

5&1S 

13.88 

2.44 

3.97 

55.23 

13.24 

1.85 

3.45 

5&00 

16:  30 

.40 

3.80 

54.60 

16.13 

.59 

4.87 

52. 91 

13.90 

1.78 

4.44 

4V.38 

14.72 

1.64 

2.50 

58.09 

18.55 

1.50 

3.59 

56.05 

14.39 

1.73 

2.93 

5a  07 

15.  25 

1.96 

2.01 

5&51 

15.00 

L20 

3.47 

68.76 

12.41 

2.67 

1.91 

65.80 

12.44 

3.92 

2i€3 

«0l34 

2^ 
11 


1.078 
1.076 
L088 
L082 
1.078 
1.084 
1.060 
L084 
1.076 
1.085 
L088 
L081 
1.070 
1.078 
1.061 
L083 
LOSS 
L4MB 
L07§ 
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Table  ahotnng  effect  of  first  frosU — Ck>ii tinned. 


Jast  before  October  6  and  11. 

Jnst  after  October  9  and  IL 

• 

QQ 

o 

0 

o 

L27 
2.31 
1.66 
4,14 
1.20 
1.50 
1.43 

i 
1 

• 

o 
o 

0 

o  > 

• 

8 

V 

0 
CO 

o 

0 

.  5 

1 

►9 

15.91 
14.55 
16.22 
11.70 
16.35 
14.80 
13.50 

3.66 
3.11 
4.17 
2.74 
4.15 
3.27 
3.34 

6L72 
57.28 
57.98 
63.72 
56.77 
52.94 

L082 
L079 
1.088 
1.071 
1.085 
L082 
1.078 

9.45 

4.64 

10.19 

6«50 

7.27 

12.15 

1L69 

L58 
4.77 
2.46 
3.98 
1.07 
1.92 
L28 

2.81 
2.61 
8.28 
2.97 
3.14 
L96 
4.00 

82.71 
67.81 
56.11 
50.78 
64.08 
60.39 
59.51 

L053 
L048 
L067 
LOSS 
L045 
L071 
L06S 

Av'ge.15. 28 

1.41 

3.37 

54.82 

L0814  ii        12.91 

1.82 

3.49 

58.09 

Lons 

Average  results  of  analyses  of  thirty-six  varieties  of  soi'ghum  before  and  after  the  frosts  of 

October  6  and  11. 


Before. 

s 

After. 

SncroBe 

per  cent . - 

15.28 
1.41 
3.87 

64.83 
L081 

10.50 

12.91 

Glucose  .................................... 

............................... do. .... 

1*85 

Solids ^ 

do 

3w4« 

Juice 

do 

5&0I 

« 

LOTi 

A VftilftbW   SUrAr    ..............T.r-r.r ...-T 

--     _   - TiAreAnt.i 

7.1 

Prom  the  above  averages  it  will  be  seen  that  the  results  of  these 
frosts  show  an  average  loss  of — 

Pweeni 

Sucrose .•..••.••••.••••••••••. U^ 

Specific  gravity • •.•.••••... 8.6 

Available  sngar , ..•..•.•.•..•••••.•••••••.••.••..  S7.6 

And  a^  gain  of — 

Perorat 

Glncose 29.1 

Solids * 3.6 

Juice ^^ 

The  above  results  accord  with  the  general  belief  as  to  the  iiyurioufi 
effects  of  frost  upon  the  cane.  It  would  appear  from  the  increase  in 
glucose  and  decrease  in  sucrose  that  the  eftects  of  frost  were  to  prodaoe 
an  inversion  of  the  sugar  present  in  the  juices  of  the  plant. 

If  we  consider  the  average  results  produced  in  a  few  of  the  different 
varieties  of  cane,  viz,  Mastodon  No.  24,  Honduras  No»  26,  Sugar  Cane 
No.  26.  Wallis's  Hybrid  No.  27,  White  Imphee  No.  28,  and  White  Mam- 
moth No.  7,  for  example,  we  shall  find  the  effect  even  more  mfiU'kei 
For  purpose  of  comparison  I  have  given  the  average  results  of  analyses 
of  the  above  varieties  by  themselves,  and  also  the  average  results  of 
several  other  varieties  bv  themselves,  viz.  Early  Amber  No.  1,  Early 
Golden  No.  2,  W^hite  Lilierian  Nos.  3  and  4,  Black  Top  No  6,  African 
No.  6,  llegular  Sorgho  No.  9,  Link's  Hybrid  Nos.  10  and  11. 

Average  results  of  analyses  of  Xos.  7,  24,  25,  26,  27,  28,  made  just  before  andjuit  efUr  Hi 

frosts  of  October  d  and  11. 


?iicrofle percent. 

ilncoae « do.... 

lids  ....: do 


>o 


.do. 


uice^ 

^peciuc  gravity ,..:.... 

Vrailable  sugar _ ..per  cent. 
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Average  ftsulU  of  analyaea  of  No9, 1,  2;  3,  4.  5,  6,  9. 10, 11,  madejuit  hrforo  andjuit  after 

the  frosts  of  Ootober,6  and  11. 


Sacrose^ •—••........ percent 

Glacode do....f 

Solide do 


Juic« do 

Specific  firravity 

Available  Hugar u percent.. 


Before. 


14.64 
1.02 
2.90 

64.66 

L078 
10.72 


After. 


1&06 
L26 
4.89 

6&83 

1.082 
8.42 


From  the  above  it  will  be  soen  that  the  effects  of  these  frosts  were  fai 
more  disastrous  upon  the  first  group  of  sorghums  selected  than  upon 
the  last  group,  for,  arranging  the  results  side  by  side,  this  difference  in 
effect  produced  is  readily  compared,  thus: 


SncroAe per  cent. . 

Glucose do 

Solidd do 

Juico do 

Specific  era vlty 

Available  BDgar percent.. 


First  gronp. 


LOM 

Gain 
Loss 
Gain 
I4OS8 
Lobs 


44.1 
2&8 
1(>.2 
6.0 
30.2 
69.8 


Second  gronp. 


Gain 

Gain 

Gain 

Gain 

Gain. 

JuOSS  .rf.sa*.. 


2.2 

22.5 

61.4 

2.8 

&1 

12.1 


As  will  be  seen  from  the  above  statement,  there  is  practically  little 
effect  shown  by  the  frost  upon  the  several  varieties  of  sorghnm  In  the 
second  group.  The  percentage  of  increase  in  glncose  and  solids  is  in 
fact  n^t  a  very  large  actual  increase,  while  the  percentage  of  §acrose  in 
the  juice  is  slightly  more. 

It  is  more  tliiin  probable  that  the  difference  in  the  effects  of  the  frost 
upon  the  two  fjjronps  is  due  to  the  fact  that  in  the  case  of  the  second 
group  the  ditierent  varieties  of  sorghum  were  t^ose  of  early  maturity, 
and  this  will  bo  soeu  by  reference  to  the  tables  of  analyses  of  these  va- 
rieties, which  will  show  that  for  a  long  i>eriod  t^ese  varieties  had  reached 
their  mtiximum  content  of  sugar,  and  in  fa<;t  nad  begun  to  fall  off  a  lit- 
tle; wbUe,  a^s  will  be  seen  by  reference  to  the  tables,  the  members  of  the 
first  groui)  were  of  the  late  varieties,  and  their  full  development  had 
not  yet  been  attained,  for  their  content  of  sucrose  was  and  had  been 
gradually  increasing.  It  is  therefore  probable  thalj  while  the  planjb  is 
in  its  immature  condition,  the  functions  of  growth  and  the  elaboration 
of  its  sugar  in  vigorous  action,  it  fs  far  more  susceptible  to  the  ac- 
tion of  frost  than  after  full  maturity  has  been  attained.  Should  this 
prove  to  be  the  case  it  would  explain  the  injurious  action  of  frost  upon 
the  sugar  cane  of  Louisiana,  which,  owing  to  t^e  long  period  necessary 
for  its  full  development,  can  never  reach  that  condition  of  maturity  .which 
would  render  it  (Munparatively  safe. 

The  alK)ve  results  will  enable  us  to  explain  the  very  conflicting  testi- 
mony of  sorghum -growers  as  to  the  effects  of  frost  ui)on  their  crops, 
many  having  experienced  no  eyil  results,  while  others  have  found  the 
effects  of  frost  most  disastrous.  At  least  these  results  will  be  of  value 
in  guarding  us  from  drawing  too  hasty  conclusions,  since,  as  wilj  be 
seen,  a  reasonable  su]>]>ort  is  afforded  in  the  above  data  for  either  view, 
and  it  would  seem  wise  to  withhold  conclusions  until  more  facts  are 
accumulated. 
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AVAILABLE  SUGAR— MEANINa  OP  OlCfc  TES9C. 

We  have  already  explained  the  meaning  of  thia  term^  but  its  impor^ 
iauee  is  such  that  a  fuller  discussion  of  the  conditions  which  tend  to 
increase  or  diminish  the  amount  should  be  had^  since  although  the 
economical  production  of  molasses  of  a  good  quality  from  sorghum 
would  save  us  an  annual  imjiortation  of  several  million  dollars'  worth| 
of  it«elf  an  amount  fully  justifying  any  reasonable  expense  of  investiga- 
tion looking  to  this  production;  yet  the  present  annual  importation  of 
sugar,  which  steadily  increases  in  amount,  makes  this  matter  of  sugar 
production  of  extreme  importance. 

VALUE  OF  THE  SUGAR  AND  MOLASSES  IMPORTED  ly  1879. 

In  1879  the  sugar  and  molasdes  imported  reached  in  round  numben 
the  amount  of  $76,500,000,  one-eighth  of  which  was  for  molasses,  a  sum 
requiring  considerably  more  than  the  aggregate  production  of  gold  and 
silver  of  our  miiies,  which  in  1880  was  of  gold  $36,000,000  and  of  silver 
$39,200,000,  a  total  of  $75,200,000,  or  $1,300,000  less  than  sufficient  to 
pay  for  the  sugar  imported  the  previous  year. 

GENERAL  RESULTS  OF  ANALYSES  BEARING  UPON  THE  QUESTION  OF 

AVAILABLE  SUGAR. 

By  reference  to  the  table  giving  the  general  results  of  all  the  analyses 
of  the  several  varieties  of  sorghum  in  1879, 1880,  and  1881^  the  aggregate 
number  of  analyses  being  4,042  and  the  varieties  analyzed  being  about 
40,  these  results  having  been  obtained  from  as  many  distinct  varietieB 
by  so  large  a  number  of  separate  analyses  made  in  successive  years,  the 
general  conclusion  reached  appears  established  beyond  question. 

It  will  be  seen  that  during  the  early  stages  of  development  of  these 
plants,  up  to  and  including  the  sixth  stage,  the  avaUabie  sugar  is  given 
as  a  minus  quantity,  i.  e.,  the  amount  of  sucrose  in  the  juice  is  lees 
than  the  sum  of  the  glucose  and  other  solids.  It  will  also  be  seen  that 
in  the  seventh  stage  the  available  sugar  is  practically  none,  being  only 
.13  per  cent.,  and  this  stage  represents  the  period  when  the  seed  is  in 
the  milky  state.  It  is  then  obviously  absurd  to  exi>ect  to  obtain  any 
sugar  by  working  up  the  crop  until  it  has  advanced  )>eyond  this  condi- 
tion toward  maturity. 

It  will  also  be  observed  in  the  table  that  during  these  early  stages 
the  amount  of  this  minus  available  sugar  remains  nearly  the  same,  the 
average  for  the  first  five  stages  being  — 3.22  per  cent.;  and  also  that 
the  available  sugar  after  K  first  appears  rapidly  increases  in  quantity^ 
and  remains  practically  constant  through  the  several  subsequent  stages; 
and  in  this  it  agrees,  as  will  be  seen,  with  the  development  of  the  su- 
crose, which,  at  a  certain  period,  is  very  rapid,  and  afterwajxl  nearly 
constant  through  the  season,  while,  as  has  been  remarked,  the  sum  of 
^he  glucose  and  solids  is  nearly  the  same  throughout. 

UANGER    OF    MIXING  IMMATURE  WITH    MATURE    0AI7E   IN  WORKINO. 


It  is  of  greatest  practical  importance  also  to  consider  the  effect  of 
^.ixiiig  inimature  with  mature  canes  in  the  working.  If,  for  example, 
r  ton  of  sorjrlium  iu  the  tenth  stage  was  mixed  with  an  equal  quantity 
u  the  third  sta^^e,  antl  the  mixed  juices  together  boiled  to  a  sirup,  it  is 
-'^nhtfui  whether  any  sugar  would  be  obtained,  for,  as  will  be  seen,  tt6 


KEPORT  OF  THE  CHSMIST. 


463 


first  lot  TToald  yield  a  jnice  having  4.49  per  cent,  of  aTailable  sagat,  Otb 
second  lot  of  juice  would  have  — 3.24  per  cent.,  and  the  mixed  jaioe 
would,  of  coarse,  have  but  .62  per  cent,  available,  so  small  a  quantity 
as  to  be  practically  valueless^  It  is,  then,  to  be  remembered  that  for 
the  purpose  of  su^ar-makinj^  every  unripe  cane  allowed  to  go  to  the 
mill  is  not  only  worthless  in  itself,  but  far  worse  than  u^orthlesSj  since  it 
causes  the  loss  of  sugar  otherwise  available. 

This  fact  will  more  clearly  appear  if  Uie  necessary  calculations  are 
given  of  the  results.  Supposing  that  the  mill  gives  60  i>er  cent,  of  the 
weight  of  stalks  in  juice;  we  should  then  have  1,200  xx)unds  of  juice 
from  each  ton  of  stalks,  and  the  former  would  give  4.49  per  cent,  of 
sugar,  or  53.88  ix)unds,  while  the  latter  would  give  — 3.24,  or  minus 
38^88  pounds,  the  difference  being  15  pounds  of  sugar  from  the  two 
tons  of  stalks,  equal  to  .625  per  cent,  of  2,400  pounds  of  juice. 

We  thus  see  that  by  mixing  in  the  immature  canes  we  really  obtain 
only  about  one-fourth  the  sugar  which  the  one  ton  of  good  cane  would 
have  yielded  alone. 

The  above  facts  are  practically  understood  by  the  sugar-planters  of 
Cuba  and  Louisiana,  for  they  are  careful  to  cut  off  and  leave  upon  the 
field  the  upper  and  immature  portion  of  the  sugar  cane,  knowing  by 
experience  that  by  sending  it  to  the  mill  it  resultB  in  actual  loss  in  tiiehr 
product  of  sugar. 

That  their  practice  is  entirely  justified  by  the  results  of  analysis  will 
be  seen  by  reference  to  the  table  below,  which  represents  the  average 
results  in  each  case  of  four  analyses  of  the  juices  from  the  butt,  the 
middle,  and  the  top  of  three  varieties  of  sugar  cane  grown  in  Looisiana. 

Table  shotcing  relative  value  of  different  parte  of  sugar-cane  stalk. 


Top. 


Sncrme per  cent 

Glucode do 

SoBila  do.... 

Arailftble  sii<e:nr do  — 

Speoiflo  gruvity 


Butt 

Middle. 

15. 36 

12.95 

.75 

1.42 

.24 

.66 

14.37 

10.85 

l.WW 

LOCI 

3.21 
3.68 
2.23 
—2.70 
1.038 


From  the  above  results  there  would  seem  to  be  in  the  immature  sugar- 
cane top  a  close  n»seinl)lance  to  the  immature  stalk  of  sorghum,  and 
yet  the  analogy  ceases  so  soon  as  the  sorghums  have  attained  full  ma- 
turity, for,  as  the  results  of  very  many  analyses  show,  there  is  practi- 
cally no  diflerence  in  the  juice  from  the  ui)per  or  lower  half  of  the 
sorghum  stalks. 

This  difirienc(»  is  probably  due  to  the  fact  that,  owing  to  the  short 
season, coni])arativcly, it  is  impossible  for  the  sugarcane  to  reach, even 
in  Louisiana,  a  condition  of  full  maturity. 

DAGGER  FROM  SUCKERS. 


It  is  important  also  to  remember  that,  owing  to  the  tendency  of  sor- 
ghum to  vscnd  u])  suckers  from  its  roots  from  time  to  time  during  the 
season,  there  is  the  liability  of  having  in  the  crop  canes  of  ev^ry  stage 
of  develoj)Hient,  and  the  injurious  ettect  already  shown  is  sure  to  result. 
It  is  therefore  iicc(»ssary,  in  order  to  secure  the  best  results  in  the  pro- 
duction of  sugar,  to  see  to  it  that  either  the  growth  of  these  suckers  be 
prevented  by  removing  them  irom  time  to  time  during  the  Beason,  or 
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tbat  they  be  tbrown  aside  vhen  the  crop  is  harvested  as  wortblesB  ex- 
cept for  tlie  production  of  simp. 

To  demonstrate  this  poiut,  the  plat  of  aorghmn,  as  has  beea  aireadj 
described,  was  <li\iiled  into  two  nearly  equal  parts,  and  from  the  one 
portion  the  suckers  were  removed  as  fast  as  they  appeared,  whUe  they 
were  iillowed  to  grow  upon  the  other  portion. 

The  diHcrence  in  the  results  of  the  above  treatment  is  msni^est  in  the 
follo^ving  tabic,  which  gives  the  weight  of  crop  and  the  aoalyses  of  the 
juices  from  the  suckered  and  unsuckercd  canes: 

Comparalire  reiulli  /ran  metered  and  untuckered  sorghum. 
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Fioui  the  prorodiiiji  bible  it  will  be  smu  that  while  the  average  crop 
vas  the  siiuic.  Iroin  tliti  8Hcl;<'re<l  and  iinsnckeitd  plats,  and  the  pe^ 
jt'utage  of  juici!  also  praetit^ally  the  same,  the  composition  of  the  joicfl 
vaiiftl  vpr:\-  ^^idiily,  and  in  every  |>articiiliir  was  strongly  in  favor (rf the 
aiickcFfd  sUlIiH,  so  far  as  the  production  of  sugar  is  concerned. 
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The  tivernge  results  of  the  thirty-four  varieties  show  the  relative  coiu- 
positiou  of  juices  to  be  as  follows: 


Specific  gravity 

Sucrose per  oont 

GliicoHe do.. 

Solida do.. 

Available  ru car do.. 

Stri]>iie<l  sUil  KB 

/nice percent 


Sockered. 

Unsuck* 
ered. 

1.075 

1.050 

13.17 

10.55 

2.14 

2.d5 

a.  10 

3.58 

8.08 

4.49 

22,625 

22,589 

48.9 

49.9 

Ratio. 


100 
100 


7&7 
80.1 


100  :  137. 9 

100  :  lllx  5 

100  :  55.  6 

100  ;  100. 3 

100  :  102. 0 


It  will  be  seeti  that,  although  there  is  a  much  greater  amount  of 
glucose  and  solids  in  the  juice  of  the  unsuckered  canes,  the  specific 
gravity  is  less,  and  the  sucrose  is  a  fifth  le«s,  while  the  available  sugar 
is  only  55.6  per  cent,  of  the  amount  present  in  the  juice  of  the  snckered 
stalks. 

By  reference  to  the  table  it  will  be  seen  that  several  of  the  varieties 
show  no  diflference  between  the  suckered  and  unsuckejed  portions,  while 
in  fact  some  of  them,  a«  Nos.  1,  2,  18,  show  an  amount  of  available 
sugar  greatest  in  the  juice  of  the  unsuckered  canes.  The  explanation 
of  this  is  probably  that,  owing  to  the  fact  that  these  varieties  had  so 
long  reached  maturity,  while  the  more  advanced  suckered  canes  had 
begun  to  fall  off  in  their  content  of  sugar,  the  unsuckered  portions 
of  the  cane  were  largely  composed  of  suckers  wliich  had  themselves  had 
time  to  reach  their  complete  maturity,  and  consequently  they  had 
brought  up  the  average  of  the  juice  rather  than  to  ha\te  lowered  it. 

It  is  also  to  be  observed  that  in  the  case  of  several  of  these  varieties 
we  have  results  fairly  comparable  with  what  might  be  expected  upon  a 
large  scale,  for  although,  as  has  been  already  stated,  the  analyses  made 
during  the  season  in  the  laboratory  were  of  stalks  taken  from  the 
suckered  portion  of  each  variety,  and  although  exactly  one-sixth  part  by 
actual  weight  on  an  average  was  taken  from  each  variety,  and  that 
whenever  a  stalk  was  cut  down  there  would  spring  up  suckers  in  its., 
place,  which  were  included  in  the  final  cutting,  generally,  as  we  have 
seen,  with  the  effect  to  lower  the  average  sugar  content,  it  is  yet  true 
that  many  of  these,  as  we  may  term  them,  culled  rows  gave  averages 
in  sugar  fairly  compamble  with  the  average  results  from  our  Louisiana 
sugar  cane. 

The  average  of  Xos.  1,  2,  3,  4.  10,  11,  12,  in  available  sugar,  is  12.53 
per  cent,  of  the  juice.  The  average  crop  of  stripi>ed  stalks  per  acre 
actually  obtaine<l  of  these  seven  varieties  was  20,667  pounds. 

A  good  mill  would  give  00  per  cent,  of  juice,  or  16,000  pounds,  and 
12.53  i)er  cent,  of  this  amount  would  give  2,005  pounds  of  sugar  i>er 
acre  as  the  average  product  to  be  expected  from  the  results  obtained. 


:method  of  analysis. 

It  is  obviously  of  the  first  importance  that  the  results  of  analyses 
given  should  have  been  obtained  by  reliable  methods.  The  analytical 
work  this  year  has  been  performed  practically  by  the  same  methods 
employed  in  1870  and  1880,  and  every  precaution  has  been  taken  to 
guard  against  error  and  to  control  the  results. 

In  the  lirst  place,  it  may  be  remembered  that  each  assistant,  in  the 
routine  work  assigned  him,  was  necessarily  free  from  all  jirejudice  as  tO 
what  result  he  was  to  exi)ect,  for  each  saini)le  of  juice,  sirup,  or  cane 
30  AG 
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examined  was  known  only  by  a  number,  and  this  was  known  only  to 
one  who  himself  performed  no  analytical  work. 

Every  questionable  result  was  at  once  repeateil,  and  many  duplicate 
samples  of  juice,  under  diiiorent  numbers,  and  withont  the  knowledge 
of  any  of  those  engaged  in  the  analysis,  were  from  time  to  time  analyz^. 

Each  new  lot  of  either  of  the  reagents  emi^loyed  in  analysis  was  care- 
fully tested,  and  indeed  nothing  was  omitted  which  would  tend  to  ac- 
curacy in  work. 

The  following  table  shows  the  the  results  of  many  duplicate  analyses 
of  juices  made  during  the  season.  It  will  be  seeu  that  the  agreement 
is  generally  very  close,  with  very  few  excej>tions. 

Those  familiar  with  chemical  methodj^  and  considering  the  vast 
amount  of  work  actually  performed  in  these  analyseH,  are  aware  that 
absolute  accuracy  is  not  to  be  expected,  but  whatever  errors  there  may 
be  are  certainly  within  very  narrow  limits,  and  the  general  results  fur- 
nished in  the  foregoing  analyses  may  be  confidently  relied  ui)on  as  being 
pmctically  near  approximations  to  the  truth. 

Lint  of  duplicate  te^t  made  itt  sorghum  unulifHiH^  IHdl. 
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Lilt  of  diiplkttle  ti-»t  Hiadii  in  torgkuni  analgilt,  1381 — Continued. 
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THE  AKALYTIOAL  PROCESSES  FOK  THE  EXAMINATION  OF  THE  CAHBS. 

One  or  nioic  stalks  of  tlie  variety  of  sorghum  to  be  examined  wm 
selected  in  the  experimental  tield,  and  after  recording  the  stage  of  de- 
velopment and  general  ai)])earance  of  the  canes  ii  number  was  affixed 
by  ivhich  tliey  could  lie  di.stingiu.shed  dining  the  remainder  of  the  ei- 
aininatton.  After  being  cut  and  brought  to  the  laboratory,  the  lenirtli 
of  tlie  stall;  inun  bntt  to  the  extroinity  of  the  hea*!,  itsentire  weight. 
iHid  diametiniit  the  butt  were  talten.  Itwa.8theii  stripped  andtop])ed, 
as  in  t  he  iisnai  way  of  preparation  for  the  mill,  and  again  weighed.  The 
",stripi)ed  stalk"  was  then  expressed  in  a  thi'ee-roll  mill,  and  the  juice 
collceti.i  in  a  weighed  Haek  nndweigbeil  to  determine  "per  cent  of 
Juice"' in  the  .strippe<l  stalk.  Tlie  si«ciflc  gravity  was  determined  with  a 
piknonieter,  alter  an  interval  of  an  honr  to  allow  the  escape  of  air  bnb- 
blefi  and  tli(^  subsideiie*  of  8ii8i>onded  starch.  For  the  determinatiou  of 
the  "total  solids"  in  the  juice  2""^  were  accurately  measured  into  a 
weighed  poreelaiii  dish  C  to  7""-  wide  and  1.5  to  2""'  deep,  the  bottom  of 
which  was  previously  covered  with  coarse  sand  to  a  depth  of  .io'"-  to 
in.sui'e  complctt^  desice«tion.  After  twelve  to  fourteen  hours'  drjnng  ai 
Soo  to  900  (;.^  theit!  was  no  further  loss  of  water.  The  woiglit  of  the 
i-esidue  in  grains  divided  by  twice  the  8i>eciflc  gravity  gave  the  i>er  cent, 
of  "total  solids." 

l''or  the  defeniiinatioii  of  glucose  and  sucrose,  100™'- of  the  juice  were 
laken  and  <hlecatfd  by  the  addition  of  25™'- of  solution  of  basic  acetate 
iif  had  in  water.  The  liltrate  from  the  lead  precipitate,  which  was  iwr- 
fectlv  cl.-ar,  waK  in  many  instances  jwlarized  and  then  devoted  to  the 
lactliods  of  vulunicti'ic  analysis.  Owing  to  the  degree  of  dilution,  every 
Id''"'-  of  tiltnite  rcpi'osetited  >>"••''■  of  juice. 

I'or  till-  delinaination  of  glucose  10«'"'-of  the  filtrate  were  taken;  for 
iiii-ijii'  o'"'-.    The  portion  for  glucose  was  diluteti  with  aboutSOtoTa""^ 
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of  water  and  about  the  same  amount  of  Febling'8  solution  added.  Tlio 
luncelain  dish  containing  the  whole  was  ph)ced  u]>on  a  water  bath  kept 
at  such  a  temperature  by  steam  that  the  liquid  in  the  dish  rose  to  abodt 
750  C,  but  no  higher.  After  an  interval  of  thirty  minutes  the  dish  was 
removed  and  allowed  to  cool.  The  portion  for  sucrose  was  diluted  witli 
:ii>out  1()0*=»"^-  of  water,  5*^^^-  of  hydrochloric  acid  (sp.  gr.  1.05)  added,  and 
the  mixture  heat(Ml  iii  a  porcelain  dish  on  a  steam  bath  for  a  half  hour,  the 
temperature  not  rising  above  90^  C.  Tlie  inversion  being  compk^te,  nii 
excess  of  Fehling's  ^5'()luti<^n  waq  added,  depending  in  amount  on  the 
matittity  of  tlio  cane,  and  the  liquid  allowed  to  remain  thirty  minutes 
longeron  the  bath,  after  which  it  was  removed.  AVhen  the  suboxiile 
of  coi)])er  liad  completely  settled,  in  the  case  of  both  sucrose  and  glu- 
iose,  the  sui)ernatant  liquid  was  decanted  into  a  beaker  placed  in  front 
of  each  dish,  and  hot  water  was  poured  over  the  suboxide.  This  process 
was  repeated,  pouring  the  lirst  liquid  decanted  into  a  second  beaker, 
aiMl  so  on  until  it  could  be  poured  away  free  from  any  oxide,  and  the 
original  dish  was  nearly  free  from  alkali.  All  the  wash  waters  were 
then  passed  in  order  through  a  filter,  taking  care  to  bring  as  little  a« 
jjossible  of  the  suboxide  upon  the  filter. 

The  suboxide  on  the  filter  and  in  the  beakers  was  dissolved  in  an  acid 
solution  of  ferric  sulphate,  free  from  nitric  acid  and  ferrous  salt,  or  more 
i'onveniently  in  an  acid  solution  of  ammonia  ferric  alum  (which  is  more 
easily  obtained  free  from  impurities),  and  poured  upon  the  suboxide  in 
the  original  dish.  All  the  copper  suboxide  being  dissolved,  it  is  brought 
into  a  liter  flask,  diluted  with  water  to  about  .^(K)''™^'  and  acidified 
strongly  with  sulphuric  acid.  It  is  then  ready  to  be  titrated  in  the 
usual  manner  for  the  amount  of  reduced  iron,  the  number  of  ®™^  of 
permanganate  used  gi^ing  easily  the  weight  of  glucose  represented 
l)y  the  suboxide  of  coi)per,  as  shown  in  our  report  for  1879,  p.  66. 

In  order  to  determiiu^  what  eirors  there  may  have  been  in  estimating 
glucx)st»  and  sucrose  by  this  method,  the  following  exi^riment^  were 
cairied  out.  Every  portion  of  Fehling  solution  used  was  heated  by 
itself  in  the  steam  bath  for  an  hour  to  determine  if  it  remained  unre- 
duced in  absence  of  sugar.  In  all  cases  it  was  quite  unchanged.  Sev- 
eral soluticms  of  dry  granulated  sugar  containing  about  .10  per  cent,  of 
impurities  were  made  of  sueli  a  strength  that  every  o*'"*'^*  contained 
,500<)  gram  of  ])ure  sucTOse,  or,  on  inversion,  .52(;3  of  invert  sugar. 

Of  solution  No.  1,  four  ])ortions  were  measured  out  of  o**'"^*  each  and 
submitted  to  the  usual  course  of  analyses,  with  the  following  residt: 


ExjK  I  iinnit. 
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The  specific  gravity  was  found  by  the  piknometer  to  l>e  1.034.  The 
solution  contained,  therefore,  0.67  per  cent,  of  sugar.  By  titration  we 
find  9.57  per  cent,  of  sugar,  and  polarization  of  the  solution  gave  9.63 
X)er  cent,  of  sucrose. 
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Of  the  solution  No.  2,  nine  portions  were  taken  of  5*"*  each,  to 
six  of  which  (Nos.  1-C)  5'"^  of  the  nsnal  dilute  acid  were  added,  and 
to  the  reinninJDti  three,  10°"'^;  otherwise  the  ngnal  conrsa  of  analjus 
was  i)iirsiie<).  The  entire  lot  ivna  carried  through  Bimaltanooufilf  on 
the  Ftiinie  steiim  biith.    The  results  were  as  follows: 
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The  spo<!iti<t  {{rnvitj'  was  found  to  be  1.031  and  the  per  cent,  of  sugar 
in  the  solution  was  therefore:  By  calculation,  9.67:  by  titration,  9.7i 
Ad  estimation  of  total  solids  gave  !>.70  i)er  cent.  The  addition  of  tbe 
larger  amount  of  a<;itl  ii|iimrei)tly  Liul  the  effect  of  lowering  the  per 
cent,  of  sucrose  found.  lit  no  case  was  the  error  in  the  final  result  snf- 
licient)^'  large  to  bo  of  iicconut  in  work  on  sncli  a  large  scale. 

Fil'lecn  ]iortions  of  r)™^-  each  were  taken  from  soltition  No.  3.  Its 
6])0citic  gravity  was  LiiSTt,  and  Hie  ])er  cent,  of  sucrose  9.66. 

SubniilttHl  to  analysts  in  the  usual  way,  the  results  were: 
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The  results  of  thirty  determinations  may  be  stated  as  follows : 

Per  cent. 

Sngar  Hohition  conrainiiig 9.67 

No.  1.  Four  (lotemiiuatioDS)  bytitratioQ  (averj^ge) •• 9.57 

No.  2.  Nino  determinations,  by  titration  (average; •••••••..  9.74 

No. :{.  Fifteen  determinations,  by  titration  (average) ••••••...•• 9.77 

No.  1.  One  polarization 9.68 

No.  2.  Ono  deti»rmination  of  total  solids 9.70 

The  lowest  result  was 9,50 

The  highest  result  was 9.96 

It  uuiy  be  assumed,  therefore,  that  the  greatest  error  is  not  more  than 
minus  one-tenth  or  plun  three-tenths  of  one  per  cent,  which,  in  the  work 
iin<ler  hand,  cannot  be  considered  excessive. 

In  order  to  have  a  che(;k  on  the  process  when  applied  to  juices  as 
well  as  pure  sugar  solutions,  polarizations  were  made  in  a  large  number 
of  cases.  Where  the  percentage  of  glucose  or  of  invert  sugar  was  small, 
the  agreement  was  close ;  but  in  the  presence  of  these  sugars  the  results 
naturally  fell  below  those  by  titration,  the  latter  being  more  correct. 
The  following  t^ible  gives  a  series  of  observations  : 
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In  this  table,  which  contains  the  polarization  of  all  the  juices  in  a 
consecutive  scri(\s  which  were  clear  enough  for  the  purpose  aftor  defeca- 
tioii,  the  a;rrc*'nuMit  is  satisfactory  in  all  but  a  few  instances,  marked 
with  an  asterisk,  and  these  cases  are  more  easily  explained  by  errors  in 
the  ixxluriscopc  work  than  in  titration.  The  results  which  are  given 
are  only  a  few  out  of  several  hundred  similar  ones  which  show  an 
equally  close  ajj^reement. 

The  conclusions  which  may  be  drawn  from  our  experiments  are  that, 
in  expel  ienced  hands,  the  relative  results  ai*e  to  be  entirely  relied  upon, 
and  wlic^n  the  conditions  which  have  been  detailed  are  followed  the 
absolute  results  are  also  satisfactory. 
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POLARIZATION  OF  JUICES  AND  SIRUPS. 

During  this  scastti,  for  the  purpose  of  control,  and  becanse  the  re- 
snlts  of  the  polariscope  are  generally  if  not  better  anderstoody  at  least 
more  readily  accepted  a«  conclusive,  we  have  made  daily  use  of  the 
polariscope  for  the  purpose  of  determining  the  content  of  sucrose  in  the 
juices  and  simps  analyzed. 

This  method  was  also  pursued  in  the  wovk  of  1879,  though  not  to  so 
great  an  extent ;  but  as  evidence  of  the  correctness  of  the  analytical 
results,  the  average  results  of  the  polariscope  then  attained  are  given 
for  purpose  of  comparison : 
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yneii. 
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crose  by 
analysis. 
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18.26 

laso 


Arera^  sn- 
croiM  by  po- 
lariscope. 


Per  cent 
13.15 
13.09 


It  will  be  seen  that  in  each  case  the  results  with  the  polariscope  are 
slightly  less  than  by  the  analytical  method,  and  the  same  result  ap- 
pears almost  invariably  true  this  year.  It  is  possible  that  the  glucose 
present  in  these  Juices  may  have  a  left-handed  rotation  as  a  whole,  and, 
indeed,  owing  to  the  uniformity  of  this  result,  especially  ill  view  of  the 
nearly  constant  results  secured  by  analytical  method,  such  an  explana- 
tion seems  highly  probable. 

In  any  event,  however,  the  diil'erence,  as  will  be  seen,  is  so  small  as 
to  make  very  little  practical  difference,  and  we  may  therefore  with  con- 
fidence accept  the  foregoing  results  as  being  as  nearly''  correct  as  could 
be  desired,  and  quite  near  enough  to  the  exact  truth  for  all  practical 
puri>o8es,  shice  a  diflerence  of  only  4  i)er  cent,  between  analysis  and 
the  polariscope  would  necessitate,  even  if  the  action  df  the  glucose 
above  referred  to  was  shown  to  be  nothing,  only  a  change  of  a  fraction 
of  a  x>er  cfent.  in  estimating  the  amount  of  sugar  in  any  sample  of  juice. 

The  following  table  gives  the  results  of  analysis  and  iwlarization  for 
juices  of  maize  and  sorghum  containing  diflerent  percentages  of  sugar. 
It  will  be  seen  that  the  average  results  of  697  analyses  of  sorghum 
juices  give  an  average  result  by  the  polariscope  05.96  per  cent,  of  the 
results  by  analyses,  and  the  average  results  of  103  analyses  of  maize 
juices  give  by  the  |>olariscope  94.87  per  cent,  of  the  average  results 
obtained  by  analysis. 
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Summary  of  analjfKS  and polarization$  of  sorghum  and  maize  juke9 — Continued. 
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PERIOD  FOB  WORKING  THE  SORGHUMS. 

lu  the  following  tabla  is  given  the  working  x>eriod  for  the  different 
varieties  of  sorghom,  the  number  of  analyses  made  during  this  period, 
and  the  maximnm,  minimum,  and  average  i>er  cent,  of  available  sugar 
during  this  period. 

The  average  number  of  analyses  of  each  variety  is  15,  so  that  these 
results  may  be  relied  upon  with  confidence.  The  entire  period  is  from 
July  30  to  November  17,  thus  allowing  110  days  in  this  latitude  for 
working  up  the  crops,  which  may  be  so  planted  or  selected  among  the 
different  varieties  as  to  enable  each  crop  to  reach  its  maximum  value 
at  the  time  of  being  worked  up. 

Tlie  average  minimum  of  available  sugar  of  the  thirty-five  varieties 
is  6.44  i)er  cent.,  while  the  average  maximum  is  12.51  per  cent,  lie 
average  of  the  best  half  of  the  thirty -five  varieties  during  the  entire 
l>eriod  is  10.97  i)er  cent.,  while  the  average  of  the  poorer  half  during 
the  entire  working  i)eriod  is  8.63  per  cent.  The  average  of  the  entire 
number  during  their  entire  working  period  is  9.77  per  cent,  of  avsdlable 
sugar. 

It  will  be  remembere<l  that  these  varieties  were  planted  April  29,  so 
that  the  length  of  time  for  each  to  reach  the  condition  represented  by 
these  averages  may  be  readily  determined,  and  are  given  in  one  of  the 
columns. 

As  will  be  seen,  this  period  varies  from  92  to  139  days,  and  several  of 
these  later  maturing  varieties  appear  even  in  this  latitude  to  have 
failed  in  reaehiug  their  best  condition,  as  will  be  seen  in  the  fact  that 
their  niaxinuim  of  available  sugar  falls  far  below  that  of  other  varieties 
of  shorter  i>eriod8  of  development.  In  fact,  many  of  these  varieties 
cAunot  be  successfully  grown  for  sugar,  perhaps,  except  in  the  Gulf 
States. 

Owiiifi:  to  the  fact  that  the  amount  of  sirup  which  may  be  produced 
from  a  juice  depends  upon  the  sum  of  the  sucrose  and  glucose,  it  is 
obvious  that  sirup  may  be  produced  from  the  canes  in  any  condition 
of  maturity;  but  even  for  sirup  production,  it  will  be  seen  by  reference 
to  the  tai)les  of  analyses  of  the  several  varieties  that  the  maximum  of 
sirup  may  be  prmluced  at  the  same  period  when  the  sorghum  may  be 
mo«t  protltabl y  worked  for  sugar,  since  at  that  time  the  sum  of  the  two 
sugars  is  also  at  its  maximum.  For  the  production,  then,  of  either  sugar 
or  sirup  it  is  desirable  that  only  such  varieties  should  be  grown  in  any 
locality  as  ma^-  be  able  to  reach  ftdl  matority. 
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KXl'EHIMKNTS  M'lTH   THE  SMALL  MILL. 

Nenr  the  dose  of  th<>  He»soD,  wtieu  twtiievari«ties,  as  will  be  seenftoo 
tlio  tublfiH  of  iiiiHlytieti,  lind  »lroady  befruii  to  fall  off  in  their  content  of 
sugar,  Jiml  other  varietU'S  were  still  ipnproviiig  in  qnnlity,  tlie  crop  of 
tjui'jrbniii  was  cut  up,  leaving  (■uoii;rl>  of  eacli  variety  otaiKliU);  iu  order 
to  iMiiitiiiue  and  (.Mniiplct*-,  tlie  daily  timilyMcs  Roin^  oii  io  the  Inboratory. 

TIic  wvenil  lots  wore  in  siieci'Bsiou  cut  iii>,  weigbeU,  iiutl  the  jnioe 
oVitftinwl  froiii  eiu-li  lot.  mid  >i  sample  analyzed. 

Thojiiiee  wits  defecateii  with  milk  of  lime,  as  usual,  and  the  defecated 
jniiMj  evaporated  in  an  oiten  )>an  to  a  simp  flnfttciwitly  dense  to  be  kejrt 
witliuut  danger  of  fcrnieiitHtion.  The  sirup  was  weighed  and  also 
analyzed. 

The  Hppai-atiis  used  in  these  expeinnittnts  was  the  same  used  in  our 
limner  exiH-niuciitK.  with  the  excioption  of  the  mill,  whieh  wjis  a  new  one. 

Thf  olijeet  of  thcKe  expeiimcnts  wiis  to  dcterminu  whether  it  was  not 
]K)s.sihl(>  ro  ]>r(>]iiiiv.  with  sirnph*  and  inex|KMisive  appamtus,  Huch  as  ttiu 
^inlinary  fariniT  inlaid  possess,  sirU|M  of  high  grade,  t.  e,,  conLaiuingn 
large  jit'n'entage  of  sngai',  wliie.h  drups  it  wax  intended  ba  furthw  re- 
ihn-c  aiKl  erystallize  in  the  vueuum  pan  of  the  large  mill,  and  thiusliov 
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tbjB  faruier  that  he  could,  with  little  expense,  prepare  sirups  from  which 
su<(ar  could  be  profitably  extracted ;  and  also  to  conviuce  refiuers  and 
others  by  our  results  that  they  c^onld  safely  purchase  these  sirui>8  and 
as  ivadily  obtain  from  them  the  sugar  as  ftx)m  similar  products  from 
the  sugar  cane. 

Our  result^i  in  1878  and  1879  hail  sufficiently  demonstrateil  the  ease 
with  which  (uystallizable  sugar  could  be  obtained  even  with  this  simple 
outfit,  but  the  ])ractical  difficulty  experienced  in  purging  it  without  a 
eentrifuj*:al  machine  was  such  as  to  warrant  us  in  recommending  the 
farmer  not  to  endeavor  to  make  sugar,  but  to  make  the^e  high-grade 
KirupM,  as  then  he  would  able  to  secui*e  a  local  market  for  consumption 
as  sirui)s,  or,  should  the  product  be  very  gi'eat,  the  refiners  would  be- 
come purchasers  so  soon  as  they  wei^e  c(mvinccd  that  they  could  safely 
and  profitably  work  these  sirups  for  sugar. 

As  evidence  that  our  work  in  previous  years  sufficed  to  warrant  our 
discoiitinninji  exi)erimeuts  in  that  direction,  those  results  are  here  given, 
from  wliicli  it  will  be  seen  that  we  then  obtained  an  amount  of  sugar 
fairly  comparable  with  the  average  results  from  sugar  cane.  In  1878 
we  obtained  sirups  from  the  juices  of  sorghum,  maize  and  pearl  mil- 
let of  very  excellent  quality  in  their  ex)ntent  of  sugar,  and  we  obtained 
from  tiiese  sirups  sugars  of  a  high  grside  when  compared  with  other 
muscAvado  sngai*s  as  these  wei*e.  The  sorghum  sugar  polarized  94o, 
the  maize  sugar  polarized  90^,  and  the  sugar  from  pearl  millet  92^. 

Besides,  the  yield  of  the  sirup  in  sugar  was  larger,  the  sorghum  sirup 
giving  in  its  first  crystallization  34.()  per  cent,  of  its  weight  in  sugar, 
another  sample  31.3  per  cent,  j  the  maize  siru|)  giving  in  sugar  32  per 
cent,  of  its  weight. 

In  1879  we  obtained  sirups  from  sorghum,  which  in  their  first  crys- 
tallization yielded  54.7  ])er  cent,  of  it^j  weight  in  sugar  of  excellent 
quality;  another  sirup  gave  47.5  j)er  cent.,  while  a  sirup  from  the 
stalks  of  common  field  corn  gave  39.3  i>ercent.  of  sugar. 

The  above  results  fully  justified  the  conclusion  given  in  the  report  of 
the  work  of  1878,  viz: 

Tlu'  p<Mnt  \\  liicli  tln'se  expciiineiits  have  fully  s*^ttled  is,  that  tlioh;  exists  no  diffi- 
cult\  ill  iiiakiii^j  from  ritlnr  rovw  or  s(»r«<liiiiii  :i  lii'st  rate  iiuulity  of  wiigar,  wliirh  wiU 
«-«»in]ian'  tavoinbly  with  ihr  best  product  from  bii^ar  caiie  growu  iu  the  iiioiit  favor- 
abh'  loc.-ilitirs. 

l)niin<i  llie  i>ast  three  years  nothing  has  been  done  or  been  de^'eloped 
by  later  investigations  to  necesvsitate  any  motlificatiou  of  the  al)ovecon- 
cin.si«»ii.  Since  then  our  etVorts  have  been  directed  towards  the  determ- 
ination of  those  conditions  which  would  render  such  production  the 
most  i>rotitable,  and  the  continued  and  careful  stud,v  of  these  sevend 
plants  <lnring  their  period  of  life  has  appeared  most  bkely  to  throw 
ligjit  upon  practical  W(>rk. 

Besi<lcs  tlie  cx])eriinental  plat  of  sorghum  upon  the  department 
gronnds,  there  were  grown,  as  ha:^  been  already  stated,  numerous  small 
])lats  of  these  several  vaiielios  ni)on  the  faim  of  Mr.  Golden,  near 
Union  town  ;  also  small  ))lars  of  several  kinds  of  maize  upon  the  farm 
of  Dr.  Dean,  near  l^enninju's  8tati<m;  also  a  small  ])lat  of  six  varieties 
of  sorgliuni  In  .Mr.  (Ireen  ui^on  the  Totomac  fiats  at  the  Virginia  end 
of  the  Lonu  Hridge.  These  small  plats  were  intended  to  be  worked  up 
upon  the  small  mill,  and  for  the  juirpose  of  learning  their  relative  pix)- 
ductiveness  and  value  in  the  i)rtKlm'tiim  of  goo<l  sirups  rich  in  sugar. 

The  niunber  of  separate  ex])eriments  made  with  the  small  mill  was 
40,  and  these  ext<»n<led  from  Sei>teml>er  12  to  October 22. 

The  following  tables  give  every  detail  concerning  these  exi)eriment8| 
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and  will  repay  a  very  careful  coDsideratioD.  Analyses  of  jaioee  and 
sirups,  wei^ts  of  stalks  and  average  yield,  x)eroentage8  of  jnioeand 
of  sirups,  time  occupied  in  each  operation,  temperatures  of  defecation, 
and  in  fact  any  detail  calculated  to  throw  light  upon  these  results  is 
given. 

And  in  reference  to  these  results,  which  have  proved  in  many  respects 
so  surpiising,  many  may  see  abundant  reason  for  any  fieulure  which  has 
attended  their  eflbrts,  and  will  be  impressed  with  the  importance  of 
establishing  by  careful  experiment  jKMnts  which  by  many  would  be 
readily  assumed  as  true,  and  even  with  a  show  of  reason,  bat  which  iu 
fact  may  be  far  different  from  their  preconceived  ideas. 
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ANALYSIS  Ain>  POLABIZATIOK  OF  SIBXTPff. 

It  will  be  seen  that,  as  was  the  case  with  the  jidoes,  so  the  simps 
show  a  content  of  sugar  by  the  polarisoope  almcMst  inyaziably  less  than 
the  amount  determined  by  anidysis;  and  as  evidence  that  this  perhaps 
is  due  to  the  presence  of  more  or  less  inverted  sugar,  it  will  be  seen  that 
those  sirups  containing  the  largest  amounts  of  glucose  are  those  gen* 
erally  showing  the  widest  difference  between  ana^rtioBl  and  polnjseopic 
results. 

For  example,  the  average  of  the  entire  number  of  simps  analyzed 
and  i>olarized,  thirty-eight  in  aD.  show  by  analysis  39^  per  cent  of 
sucrose,  and  by  the  polariscope  35.82  per  cent,  or  91.05  per  cent  of  ttie 
analytical  result;  while,  taking  the  eight  poorest  simps,  the  average 
by  analysis  is  27.54  per  cent  of  sucrose,  and  by  the  polarisoope  only 
19.76  per  cent,  or  71.75  per  cent  of  the  analytical  result 

If  we  examine  the  juices  obtained  from  the  sorghums  received  from 
Mr.  Golden,  September  27, 28,  and  30,  and  October  3  and  4,  we  shall  find 
a  very  sarprising  and  abnormal  condition  existing,  which  is  worthy  care- 
ful consideration.    These  results  are  as  follows: 

Juices  from  wrgkwms  gmwm  (jf  GfdUEon. 


Dates. 

tton. 

SaeroM. 

Qlnoote. 

flpwlflc 

SolUte. 

SeDtember  97 ....•..••.•...•.••.••.••..••••. 

.07 
.M 
.00 
LOi 
LOS 
.70 

3.75 
&00 
2.80 

&ie 

2.62 
2.07 

10.86 
1L60 
18.26 
IOlTS 
10l46 
1L04 

L068 
LOQO 
L070 

L060 
L007 

2.80 

September  28 ^ 

September  30 .\.... 

8.07 
2.48 

2.M 

October  3  ......................................... 

2.41 

October  4... .•... 

L81 

Ayenigo  ............••...••..••••••••••••••• 

.48 

&M 

1L40 

L007 

2.47 

We  have,  then,  as  the  average  of  the  six  juices  an  amount  of  sucrose 
as  indicated  by  the  polariscope  only  14.3  per  cent  of  the  amount  dliown 
to  be  present  by  analysis.  We  have  also  a  specific  gravity  of  1.067, 
which,  as  w  ill  be  seen  by  consulting  the  analytical  tables  of  these  sor* 
ghums  in  1880  and  1881,  indicates,  as  the  average  of  a  large  numb^  of 
analyses  of  normal  juices,  a  juice  of  the  following  composition,  viz: 

Percent. 

Specific  gravity • .••• 1.067 

Sncrose 11.80 

GlncoHe 1.99 

Solids 2.87 

It  will  be  seen  that  this  composition  0osely  resembles  the  average  of 
the  above  six,  except  in  this,  that  tlie  sucrose  and  glucose  appear  to 
have  changed  places,  the  sum  of  the  two  being  in  one  case  13.79  per 
cent,  and  in  the  other  14.85  per  cent 

Now,  In  over  4,000  separate  analyses  of  sorghum  juices  from  canes  re- 
cently cut,  there  has  never  been  found  even  one  which  approximated 
the  composition  of  the  average  of  these  six  juices  above  given. 

In  no  case  has  the  polariscoi>e  approximately  differed  so  widely  from 
the  results  of  analysis  as  in  these,  for^  as  will  be  seen  by  a  previous 
table,  the  average  i^esnlts  of  the  x>olanscope,  as  compared  with  the  re- 
sults of  analyses  of  all  the  juices  analyzed,  gave  96  per  cent  of  the 
analytical  result,  while  these  contain  but  14.3  per  cent  The  conclusion, 
then,  is  irresistible  that  these  juices  are  wholly  abnormal,  and  are  so 
through  the  inversion  of  the  sucrose  whidi  existed  in  tiie  plant,  since,  as 
has  b^n  shown,  the  average  of  all  the  analyses  made  have  demonstrated 
fhatif  the  total  of  glucose  and  sucrose  in  a  juice  is  14  or  15  per  cent  of  the 
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juice,  at  Jcast  12  or  13  per  ceiit.  of  this  had  existed  in  the  plant  as  sn- 
<TO.sc»,  and,  if  not  present  upon  analysis,  it  must  have  saftered  inveisioii, 
HH  in  this  case?  wah  easily  rcndered  probable  by  the  stalks  ha\ing  been 
cut  some  days  bef<[n'e  they  were  worke<l  up  in  the  mill. 

KXrKIJriONrK    of    dr.   O.   a.   OOESS^TANN   with    SORGHUM    OUT   SOME 

TrME  BEFORE  WORKING. 

Dr.  (locs^^niaiiii,  of  the  Massachusetts  Agricultural  College,  in  his 
re]H)rt  of  experiments  upon  the  Early  Amber  Sorghum,  gives  a  similar 
series  of  results  of  analyses  of  juices  entirely  comparable  with  tiiosejust 
given.  (Vide  repoit  on  *' Early  Amber  Cane,  by  Prof.  0.  A.  Goess- 
niann,  187?>.")  llis  results  are  so  valuable,  as  fully  (confirming  ourown, 
and  est4iblishing  the  fact  that  what  has  been  found  true  during  the 
past  four  years  in  this  latitude  is  equally  true  in  Massachusetts,  viz^ 
that  certain  of  the  vaiietiesof  sorghum  may,  even  in  that  high  latitude, 
attiiin  a  content  of  sugar  fully  ec^ual  to  that  of  the  sugar  cane  of  the 
tro]>ies,  that  his  analytical  results  of  examination  are  here  appended. 
Of  these  there  were  but  eighteen  complete  results,  and  for  purpose  of 
comparison  the  results  h(Me  attained  of  the  average  t)f  juices,  having 
the  same  specific  gravity  as  those  analyzed  by  Dr.  Goessmann,  are  given 
in  the  table  alongside.  It  will  be  observed  that  the  results  attained 
by  him  from  August  15  to  September  18,  inclusive,  are  almost  identical 
with  our  own,  showing  i'nmi  the  tirst  a  gradual  increase  in  the  sugar. 

Companaon  of  nsaltM  obtained  hif  Dr.  (iotHStnaniij  at  Amher&t,  Ma88achu$eti9f  with  thote 

obtiiiiud  at  the  Department  of  Agriculture, 
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juice,  at  Jeast  12  or  13  i>cr  ceut.  of  this  had  existed  in  the  plant  as  sq- 
t'Tose,  and,  if  not  present  upon  analysis,  it  must  have  suffered  inveraioii, 
jis  in  this  ciisc*  \\'as  easily  rende,re4l  probable  by  the  stalks  ha\ing  been 
eut  some  days  before  they  were  worked  up  in  the  mill. 


EXPEKIKNn-:    ()V    DR.   0.   A.   GOESSMANN   WITH    SORGHUM    CUT   SOME 

THIE  BEFOKE  WORKING. 

1)1-.  (lorssniinni,  of  the  Massachusetts  Agricultural  College,  in  his 
report  of  experiiiienttt  upon  the  Early  Amber  Sorghum,  gives  a  similar 
Kerie.s  of  results  of  analyses  of  jaices  entirely  comparable  with  those  just 
given.  {Vidf  re.]>ort  on  *' Early  Amber  Cane,  by  Prof.  0.  A.  Goess- 
niann,  IHTfl.")  Ilis  results  are  so  valuable,  as  fully  coi&flrming  ourown, 
and  establishing  the  fact  that  wiiat  has  been  found  true  daring  the 
past  four  years  in  tliis  latitude  is  equally  true  in  Massachusetts,  viz., 
that  certain  of  the  varieties  of  sorghum  may,  even  in  that  high  latitude, 
attain  a  content  of  sugar  fully  equal  to  that  of  the  sugar  cane  of  the 
tropics,  that  his  analytie^il  results  of  cxaniination  are  here  appended. 
Of  these  there  were  but  eighteen  complete  results,  and  for  purpose  of 
comparison  the  results  luM*e  attained  of  the  average  t)f  juices,  having 
the  same  specific  gravity  as  those  analyzed  by  Dr.  Goessmann,  are  given 
in  the  table  alongside.  It  will  be  observed  that  the  results  attained 
by  him  from  August  1.")  to  September  18,  inclusive,  are  almost  identical 
with  our  own,  showin^i*  irom  the  tirst  a  graduar increase  in  the  sugar. 

Comparison  of  nsultM  obtained  h\j  Dr.  (iotssmanUj  at  Amherst^  MassachuMetU,  vitk  tkoa 

ohtaiiud  at  the  Department  of  Agriculture. 
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fber  the  first  analysis  uuder  date  September  18,  the  results,  as  will 
leeu,  are  widely  different.  In  explanation  of  this  Dr.  GoeiBamann 
given  ample  reason  in  his  report  accompanying  these  analyses, 
•egard  to  these  early  analyses  (before  September  18),  he  says  ttie 
5  from  the  freshly -cut  canes  grown  upon  the  grounds  of  the  Agri- 
sral  College  was  ^'  treated  without  delay";  and  of* those  subsequent 
epteniber  18  he  says:  "A  part  of  our  cane  after  being  cut  was  left 
1  the  field  for  about  ten  days  before  being  ground  and  pressed.'' 
iays  that  the  results  of  these  experiments  "admit  of  no  other  expla- 
in, but  that  the  best  course  to  pursue  consists  in  grinding  the 
are4  cane  as  soon  as  it  is  cut." 
regard  to  the  remainder  of  the  experiments  recorded  by  him,  he 

• 
• 

lie  of-tlie  cane  sent  on  (by  farmers  growing  it  near  the  coUege)  was  gronnd  soon 
it  had  been  cut;  other  lots  had  b«en  cut  weeks  before  their  tnm  in  the  mill 
round. 

will  be  observed,  then,  that  only  those  analyses  made  previous  to 
member  18  are  of  freshly-cut  cane,  and  these  analyses  fUly  agree 

the  average  of  our  results  with  all  the  varieties  of  sorghum  exper- 
ited  with. 

will  be  observed,  also,  that  just  as  he  found  in  those  canes  which 
5  brought  ill  some  days,  or  even  weeks,  after  they  had  been  cut,  so 
our  results  show  the  inversion  of  a  large  amount  of  sugar;  and, 
pt  in  the  sum  of  the  sugars  present  in  the  Juices,  these  results  are 
it  all  comparable  with  those  secured  by  analyses  of  juices  of  the 
3  specific  gnivity  from  freshly-cut  canes.  It  will  also  be  of  interest 
^meml>er  that  the  last  examinations  made  by  Dr.  G.  of  the  canes 
rn  under  his  supervision  were  made  only  nine  days  after  he  de- 
)es  the  *^  seeds  as  still  soft,"  and  by  reference  to  the  previous  tables  it 
be  seen  that  during  each  of  the  past  foui'  years  we  have  found  that  it 
3t  at  this  iH*ri(Hl  of  development  of  the  plant  that  the  sugarin  thQJuiice 
mes  practically  available,  and  that  thereafter  it  rapfdly  increases 
[iaiitit;\'.  Ill  order  to  show  more  cleai'ly  the  close  agreement  of  our 
Us  with  those  of  Dr.  Goessmanu,  his  results  have  been  platted 
I  the  followin*^'  chart,  and  with  them  the  average  results  of  our 
ninations  (the  numl)cr  of  which  analyses  are  given)  of  juices  hav- 
:he  same  specific  gravity  as  those  analyzed  by  him.  The  line  A  B 
:«  the  jMi;il\ses  made  by  him  of  stalks  gi-own  by  the  college.     The 

clo^e  ;i.l:h  ciiiciit  of  sucrose  and  glucose  between  our  results  and 
>wn  uj)  to  tiiis  period  is  very  manifest,  as  also  the  wide  difterences 
ediately  after,  exeej^t  in  the  total  sugars  present  in  the  juice.  The 
ed  lines  show  where  the  lines  of  glucose  and  sucrose  would  have 
i,  by  estimating  the  relative  amount  of  glucose  and  sucrose  present 
le  average  of  all  the  Jirices  which  have  been  analyzed  by  us,  h^v- 
:hesaine  amount  of  total  sujrars  as  were  shown  by  Dr.  Goessmann's 
yses.  Tlie  close  a<rreement  of  these  dotted  lines  with  the  results  of 
»!  anai.N.s(*s,  many  hundreds  in  number,  made  by  us,  show  beyond 
tion  that  in  thost*  juices  analyzed  by  Dr.  G.  after  September  18,  a 
?  jiortion  (»f  the  sucrose  had  been  inverted. 

•MPAinm:  kksui.ts,  suckered  and  unsuckkred  sorghums. 

has  been  alrendy  stated  that  the  plat  of  sorghums  grown  u]K>n  the 
nds  of  the  depnrtment  was  divided  into  two  ]>ortions,  one  poiiionof 
ih  was  eai  i'luil>  kejit  free  from  suckers,  and  the  other  portion,  after 
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ha%in£^  be^u  thinned  out  like  the  former,  was  allowed  to  send  np  any 
Slickers  which  would  grow. 

The  following  table  shows  the  results  of  the  two  methods  of  coltnre, 
so  fkr  as  the  available  sugar  is  concerned^  and  also  the  results  of  analy- 
ses of  the  juices  of  the  same  kinds  of  sorghums  grown  by  Mr.  Ctoldenand 
Mr.  Green.  There  is  also  appended  the  examination  of  several  varieties 
of  maize  grown  upon  the  department  grounds  and  by  Mr.  Dean,  as 
also  the  result  of  analyses  of  maize  stalks  sent  by  Mr.  McMnrray,  of 
Frederick,  Md.  It  will  be  seen  that  the  average  available  sugar  from 
the  thirty-four  varieties  of  sorghum  wMch  were  suckered  was  8.29  per 
cent,  of  tiie  juice,  while  from  the  unsuckered  plat  the  average  of  thirty- 
seven  varieties  was  only  5  per  cent,  of  the  juice.  Also^  that  while  the 
former  gave  sirups  averaging  in  available  sugur  32.17  per  cent,  of  their 
weight,  the  latter  gave  8irui)s  averaging  in  available  sugar  only  18.71 
l>er  cent,  of  their  weight,  or  58.2  per  cent,  of  the  former.  It  will  also  be 
romembere<l  that  the  amount  of  stalks  grown  per  acre  was  practically 
the  same  whether  the  crop  ha<l  been  suckered  or  not.  Also,  that  the 
suckered  portion  had  been  duiing  the  season  culled  of  exactly  one-sixth 
of  its  weight  of  stalks  for  purpose  of  analysis,  and  that  these  stalks,  after 
being  cut,  sent  up  numerous  suckers,  which  really  lowered  the  average 
per  cent,  in  available  sugar  which  would  have  been  otherwise  attained. 

It  will  be  seen  that  of  the  sixteen  varieties  grown  by  Mr.  Golden 
only  one  gives  any  available  sugar,  and  that  one  less  than  2  per 
cent.,  while  the  average  of  the  entire  sixteen  gives  minus  5.27  per  cent, 
and  of  the  eleven  sirups  made  from  these  juices  not  one  gives  any 
available  sugar,  the  average  result  of  the  eleven  being  minus  23.60  p^ 
cent.  These  results  which  diller  so  Xvidely  from  those  obtained  in  the 
examination  and  working  of  these  same  varieties  grown  ui>on  the  de- 
partment grounds,  are,  however,  similar  to  the  resultiS  obtained  by  Dr. 
Goessmatin  in  his  examinations  of  canes  grown  by  the  neighboring 
farmers;  and  in  each  case  the  cause  of  these  unfavorable  results  is  man- 
ifest, viz.,  the  want  of  promptness  in  working  up  the  canes  after  they 
were  cut.  To  this  suihcient  cause  must  be  superadded,  in  the  case  of 
some  of  the  canes  of  Mr.  Golden,  the  very  unfavorable  eiiects  of  firost 
upon  those  last  worked  fix)m  his  plat. 

Per  cent,  of  available  sugar  in  juices  of  sorghums  and  maize. 
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tNVBBSION  OF  SUOAX  IM  CDT  GANBS. 

The  effects  of  this  iDversion  of  sngar,  due  to  allowing  the  cut  canes  to 
i-emain  sometime  before  working,  will  be  seen  in  tbe  following  resalts 
with  three  varieties  grown  on  the  department  grounds  and  promptly 
worked;  these  same  varieties  grown  by  Mr.  Golden  and  not  promptly 
worked ;  and  three  of  the  results  of  Dr.  Goessmann,  of  which  three  he 
reports  that  the  first  aualysis  was  of  canes,  which,  "after  being  cut, 
were  left  for  three  weeks  mmji  the  field,"  the  second  analysis  of  "  cane 
several  weekn  old  wbeu  ground,"  the  third  analysis,  of  canes  topped, 
cut  up,  aud  "left  upon  the  field  nine  d^ys."  These  are  the  only  cases 
mentioned  in  his  report  in  wfaich  the  time  is  given  daring  which  the 
canes,  alter  being  cut  up,  remained  unworked. 

The  close  agreement  of  results  attained  with  those  irom  Mr.  Golden'a 

oanes  is  obvious,  nud  the  great  difference  lietween  these  aud  the  results 

from  canes  promptly  worked   up  show  the  great  importance  of  this 

mtflter  to  those  hoping  for  good  results  in  the  production  of  sugar. 

I»rer»ioji  of  lagar  by  cunei  n«^beiKg  Nwied  proMpilj/. 
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The  avorago  of  the  8e\en  varieties  grown  by  Mr.  Green  is  only  1.73 
per  cent.of  aviiihible  sugar  in  the  juice,  and,  as  will  be  seen,  two  of  the 
seveu  give  a  negative  result. 

Thesetwovarieliesarotlielatestinmaturing.andasbeplantedqtiitetate 
(M8y2T),the  ti-o.it,  wliicli  rami'  before  any  of  biscane  was  worked,afi'ected 
as  wc  Iiiive  alremly  .swn,  tlic  mofe  immatm-e  canes  most  injurioosly. 


490 


BEPORT   OF  THE  COMMISSIONER  OF  AQRICULTUBE. 


EFFECT  ON  JTTIGE  OF  STANDINQ  AFTEB  BSFEOATION. 

Ill  the  daily  work  of  the  nniall  mill  it  became  freqaenthr  desirable  to 
keep  a  supply  of  juice  over  night,  and  it  was  found  that^  after  defecating 
as  usual  with  lime  and  heat,  the  juice  could  remain  in  the  defecator 
without  suffering  any  detriment.  As  this  is  a  matter  of  eonsidejable 
practical  importance  in  working  up  large  quantities  of  ^'uice,  especially 
if  the  work  is  not  carried  on  through  the  night,  by  enabling  one  to  have 
a  fresh  lot  of  juice  for  the  evaporator  early  in  the  morning,  the  follow- 
ing results  of  these  experiments  are  given,  including  the  analyses  of 
juice  before  defecation  and  after  standing  over  nightin  the  defecator, 
of  the  sirups  produced,  and  of  the  i>ercentage  of  sugar  present  in  the 
juice  and  obtained  in  the  sirup.  It  will  be  seen  that  the  results  show 
no  effects  fairly  to  be  charged  against  this  mode  of  procedure. 

It  will  be  seen  that  in  the  exx>eriment  of  October  3  there  is  apparently 
a  loss  of  more  tlian  half  the  sugar.  This  may  be  due  to  an  error  in 
weighing  the  sirup,  and  probably  is,  since  it  is  altogether  exceptionaL 
the  average  of  the  entire  40  experiments  showing  a  safing  of  87.5  per 
cent,  of  the  sugar  prjBsent  in  the  juice. 

Effect  onjuiv£  of  standing  after  dtfecation. 
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*In  Experimeut  No  16  the  simp  wa.s  abided  to  an  equal  amount  made  by  evaporation  directly  iA* 

defeoatiou. 


EFFECT  OF  ADDING  WATER  TO  JUICE  DUBINa  DEPBOATION. 

It  frequently  happened  in  our  ex])eririient8  in  worl^ing  up  the  canes 
from  the  department  ground,  owin^^  to  the  great  specific  gpravity  of  the 
juices,  from  1.075  to  1.090  (1(K>  to  12^  Bivuin6),  tliat  in  the  defecation  the 
precipitMe  formed  by  the  addition  of  lime,  would  fail  to  subside  and 
remain  pernmnently  suspended  in  the  defeeated  juic^.  Since  it  trtf 
found  ui»on  tiial  that  this  prei'ii)itate  was  during  the  process  of  CVip* 
oration  but  partially  brought  to  the  surf;ice  as  scuin^  aud  romaiTied  iB 
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)  sii-iip,  giving  it  a  disagreeable  appe^ratice  and  taste,  tlie  experiment 
s  made  of  diluting  the  juice  after  defecation  by  adding  backetti  of 
d  water,  and  it  was  fonqd  t^  work  witt)  etjtire  saUBfactlon,  and  neces-  - 
itcd  only  the  removal  of  tliis  additional  amoant  of  water  by  evapor- 

?be  following  table  gives  the  results  of  fourteen  experiments,  which 
>w  that  there  was  no  loss  of  sugar  involved  by  this  operation.  The 
■rage  amount  of  water  added  equaled  16  pcf  cent,  of  the  juice,  but  the 
ouiit  addwl  varieil  with  the  density  of  the  juice  operateld  upon. 
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n  Kipnimr'ni  Ku.  ]g  th»  rlllutndjiUcc  wu  addad  to  *l«nt  imnitlUt*  bnik  of  nndllDted  Jnlet^  ud 

,  BVipun.l.'d. 

KXI-KHIMEKIS   IN  DEFECATION. 

><'sid»>«  the  iiiiiiiy  exixTiiuriits  in  defecation  of  sorghum  juices  which 
re  made  iK  (he  '-siuall  mill,"  and  which  are  giveu^iii  detail  in  another 
-lion  of  tliirt  i-e|Hu-t,  there  were  also  made  during  the  season  a  very 
go  )iinnbi<r  of  ex|it!riitieutH  in  the  laboratory  wHh  oQmparativ«4y  amall 
nitities  of  jnic<>.  for  tlie  imrposn  of  leamiag  the  efEects  of  various  def- 
iting  agents.  isjHriiilly  Ihne,  sulphurous  acid,  and  sulphite  of  lime. 
riie  i-esiilis  of  miuiy  of  the>to  exiierinienta  are  given  in  the  following 
>)e,  as  bfiii;;  i-hictly  valuable  tb  those  who  may  desire  to  continue  in- 
itigiLtioiis  ill  tli<'  sitme  direction. 

n  eiu-Ji  v:\sf  »  s!titiple  of  jiiiee  Mas  analyzed  as  usual,  and  then  separ- 
port  ioii.<  >:\'  1  lii.-i  jiiitf  wer(;  submittM  todifTerent  modes  of  treatthent, 
1  th.'  ii'Milijiii:  jn'oiliicts  wtsre  in  each  cuse  l\illy  examined,  and  the 
n  or  loss  ..I  ,»iiir(isi>.  t;1uco>ie,  iind  solids  resoltiug  from  the  sevenU 
tlioii--^  of  lit'ii-i'uiion  were  tliuft  shown. 
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8PE0IFI0  ORAYITY  TABLES  OP  JUI0B8  OF  SORGHUM  AlVB  MAIZE. 

In  the  following  tables  the  average  resnlts  in  percentage  of  jpice 
obtained,  the  percentage  of  the  several  oonstitoents  of  the  jnioe,  the 
available  sngar  calcnlated  as  the  difference  between  the  sncrose  and 
the  sum  of  the  solids  not  sncrose^  the  exponent  of  purity,  by  which  is 
meant  the  percentage  of  sncrose  in  the  total  solids  of  the  juices,  and 
the  available  sngar  calcnlated  from  this  ^^  exponent,"  as  also  the  number 
of  analyses  made,  is  shown  for  each  degree  of  specific  gravity. 

There  is  also  given  in  the  tables  for  maize  and  sorghnm  of  1881  the 
average  polarization  of  tiie  several  juices. 

If  we  include  all  of  the  analyses  of  maize  juices  in  which  the  spedflc 
gra\  ity  exceeded  1.055  for  188b,  it  will  be  seen  that  there  were  made  in 
an  118  analyses,  with  the  folloiiring  average  results: 

Avtrage  rtiuUtfor  wuUzef  1880. 

PweeBt 

Jaice  obt4iined. «.••.., 53.43 

Sacroee  in  iuice.... •..•••••......•••. 11.30 

Glucose  in  joioe • ••• •••.••... LOl 

Solids  Doi  sugars  in  joioe ••••—.  4,13 

Available  sugar =suoi06e  —  (glacoee  +  solids) •• S.17 

Exponent ••••..•• S.88 

ATailabJe  sugar  calcnlated  by  exponent ••.•• • •  7.77 

Number  of  analyses,  118. 

Average  reinUefor  MoiM,  1881. 

(JniOM^I^NiTe  1.0S5  gpedflo  gnyity.] 

Feresai. 

Juice  obtained ••• •••.•••^. •••.••••••• •••••.•••••  54.00 

Sucrose  in  juice ••••..•••..••• ^ 1L72 

Glucose  iu  Juice • •••••••••...•• 2,87 

Solids  not  sugars  in  Juice •••. • 2.39 

Polarization 10.86 

Available  sugar  =  siiurose  —  (glucose  and  solids) ••  7;1)6 

Exponent •••••.  71.6 

Available  sugar  calculated  by  exponent • • •••••  8.39 

Nunfljcr  of  analyse?,  5W. 

From  the  above  results  it  will  be  seen  that  the  available  sugar  fixim 
one  tQii  (2,000  pounds)  of  maize  stalks  was,  in  1880,  by  exponent  method 
of  estimation,  8«3  pounds,  a  diflereuce  between  sucrose  and  other  solids 
of  60  pounds ;  in  1881,  from  2,0<M)  i)ound8  stalks,  by  exponent',  92  pounds, 
a  diil*ei*ence  of  77  pounds  betweeu  sucrose  and  other  solids« 

It  will  be  observed  that  the  results  by  polarization  of  the  above 
marze  juices  iu  1881  was  92.6  per  cent,  of  the  results  obtained  by 
analysis. 

Jreragt  results  for  sorghum,  1880. 

[Juices  aboye  1.065  speoifio  giATily.] 

Vweoit. 

Jnice  ohtnined — 60.82 

8ooro8e  in  jiiico • • • ••••••..'. ••••••.•••  13.85 

Glncosc  in  jtiioo •••••  l.Cfll 

SoUds  not  8ugarfl  iu  juice •• •••..•..••...••.••  3^85 

Ayailable  sugar  by  (iitteroiice • •••.••.•..•••••..••••.••.•..*  8i36 

Exponent ••.•••.. 71.7 

Avftilable  sugar  by  exponent , •,.•..,,•«••••••••,  9»93 

Number  of  analyses,  1,127« 
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Average  reeulUfor  eargkuM^  1881. 

[Juices  above  1.065  specific  gnvity.] 

Juice  obtained .••• 58.51 

Sucrose  in  ^uice • • ••.•••••••••••••...  15.29 

Polarization.... ••• .•*•••••••••...  14.34 

Qlucose  in  juice...... ..•.•••••.•.......  1.62 

Solids  not  sngare  in  Juice 3.55 

Available  sugar  by  difference 10.12 

£xi>onent • • 74.7 

Available  sugar  by  eiponent 11.42 

Number  of  analyses/^l. 

From  the  above  results  it  will  be  seen  that  the  available  sugar  firom 
one  ton  (2,000 pounds)  of  sorghum  was,  in  iteO,  by  exx)onent,  120  pounds; 
by  diflference,  101  pounds.  In  1881,  by  exponent,  134  pounds,  a  differ- 
ence of  118  pounds. 

It  will  be  obserx'ed,  also,  as  in  the  case  of  the  maize  juices  in  1881, 
that  the  results  by  polarisation  are  93.8  per  cent,  of  those  obtained  by 
analysis. 

SPECIFIC  GRAVITY  TABLES. 
MAIZE  JUICES,  1880. 


Specific  gray* 
Ity. 

Per  cent,  of 
juice. 

Per  cent,  of 
glucose. 

Per  cent,  of 
sucrose. 

ter  cent^  of 
soUds. 

Per  eeat.  of 

a^'ailable 
sugar. 

LOW 

37.83 

1.19 

L96 

1.18 

-  .37 

I 

1.020 

1.021 

47.'52 

54.97 

.'34 

.09 

hri 

L23 

2.25* 

i*'" 

1.022 

""'lli'ii 

1 

1.023 

45.96 

.61 

L72 

2.26 

-LIS 

1 

1.024 

L025 

65.'26 

.'76 

8.*2i 

2."i7 

.28 

i""' 

L026 

63.06 

.72 

2.64 

2.74 

-  .83 

2 

1.027 

68.78 

.85 

3.71 

2.10 

.76 

s 

1.028 

66.75 

L93 

3.39 

2.02 

-  .56 

1 

1.029 

••«••• ••••• 

1.030 

mamAmb    •■••• 

1.031 

«."53 

i.'28 

3.32 

2.37 

— -.31-- 

i"" 

1.032 

61.93 

1.51 

3.16 

2.31 

-  .66 

1 

1.033 

63.29 

1.46 

4.53 

2.20 

.78 

2 

L034 

64.05 

1.05 

4.88 

2.48 

L35 

1 

L035 

64.47 

1.15 

4.37 

2.24 

.88 

3 

1.036 

1.037 

52.'66 

i.'26 

i.'73 

i'oo 

.*53*'"" 

s"" 

1.038 

58.65 

L99 

4.79 

2.23 

.57 

2 

L039 

67.75 

.42 

6.16 

3.00 

2.74 

1 

1.040 

61. 42 

1.32 

a24 

2.43 

2.49 

3 

1.041 

59.57 

1.45 

6,20 

2.59 

2.16 

7 

1.043 

57.  58 

T.80 

5.90 

2.62 

1.58 

4 

L043 

62.  94 

L80 

6  95 

1.94 

.  2.61 

3 

L044 

60.  32 

1.95 

6.71 

1.76 

3.00 

2 

1,045 

60.97 

1.82 

7.17 

1.90 

3.45 

2 

1.046 

61.67 

1.80 

7.72 

2.04 

8.88 

3 

1,047 

58.52 

i.;^2 

8.17 

2.75 

4.10 

7 

1,048 

.'t6.  ,55 

1.81 

7.08 

2.80 

2.47 

4 

1.049 

«3.  57 

1.08 

7.96 

2.92 

3.96 

3 

1.050 

63.6;{ 

1.02 

9.18 

1.74 

6w42 

2 

1.051 

«>••••*••%••   .•• 

J.. 052 

ja.  7r. 

"i.oe 

8.95 

2.83 

4.46'**" 

2'"* 

1.053 

.V>.  ;J5 

1.43 

9.13 

2.56 

5.14 

4 

1.054 

57. 30 

L76 

a  01 

3.  51 

2.74 

4 

1.  055 

47.81 

1.04 

9.18 

3.  01 

4.48 

4 

LO."!*; 

55.  02 

1.00 

9.58 

2.81 

6.77 

3 

1.057 

56.71 

1.28 

9.02 

3.65 

4.09 

u 

1.  058 

57.  29 

L,S3 

9.49 

2.75 

5.41 

5 

1.059 

5:^.  39 

l!3fi 

9.85 

3.99 

4.50 

8 

1.  060 

5.?.  45 

.  05 

9.61 

4.12 

4.M 

1 

1.061 

5,5.  60 

1.27 

10.''02 

3.73 

5.02 

8 

1.  062 

56.  Kl 

1.  O-") 

10.  H7 

3.54 

6.28 

11 

1.  OO.'l 

5,^  13 

.m 

10.  27 

3.78 

5.56 

6 

i.or4 

:.2.  :".."> 

.00                n.  05 

3  96 

610 

8 

l.OfM 

•M.  HI 

1.2(i                        10.98 

3.73 

5.99 

12 

HH>6 

49.  6;i 

.0.1             :            10.81 

4.10 

&78 

6 

*..  0<i7 

41).  93 

1.  ii:                 11,33 

4.  21 

600 

6 

'.U68 

57.  20 

.  82                       12.  45 

3.84 

7. 79 

7 

.069 

58.37 

.60 

12.54 

4.39 

1         7.tf 

1 
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SPECIFIC  GRAVITY  TABLES— Oontiiiiied. 


MAIZS  JUICSS,  1880-Gontiiiaed. 

Specific  grav- 

Per cent,  of 

Per  cent  of' 

Per  cent  of 

Per  cent  of 

Per  eeat  ef 

ATftibkble 
■agar. 

No.  of 

ity. 

Juice. 

glucose. 

•ucrose. 

soHds. 

•iialjflet. 

1.070 

48.27 

.86 

11.99 

4.85 

&78 

1.-071 

56.11 

L14 

11*77 

4.42 

8L21 

1.072 

50.'25 

.77 

12.14 

4.48 

6.94 

1.073 

49.76 

L12 

12.95 

8.04 

8.79 

1.074 

58.90 

.91 

11.49 

5.83 

6.75 

1.075 

47.60 

L20 

11.01 

5.72 

4.09 

1.076 

39.47 

.68 

11.45 

G.18 

4.50 

1.077 

57.63 

.71 

13.99 

4.91 

a37 

1.078 

1.079 

55.  ii 

.89 

15.16 

3.27 

ILOO 

1 

MAIZE  JUICBS»  188L 


f 

Specific 
gravity. 

1 
Per  cent,  of  ; 
Juice. 

1 

Percent  of 
gloooae. 

Per  cent  of 
encroee. 

Per  cent  of 
•BgaFi. 

Per  cent  of 

Per  oflnt  of 

ATBilAble 

■ogar. 

1 
1.014 

69.10 

75  75        1 

65;  70 

68.28 

63.90 

65.92 

63.39 

65.83 

66.39 

62.70 

65.43 

65.61 

66.97 

57.-84 

60.76 

60.61 

1.17 

L69 

L36         ' 

2.02         1 

2.08 

L89 

2.77 

2.55 

3.35 

8.10 

263 

2.92 

3.10 

1.93 

293 

2.71 

.47 

.82 

.80 

.24 

.27 

.65 

.88 

.60 

.49 

.86 

L60 

1.04 

1.04 

2.14 

1.60 

246 

1.62 
1.39 
1.94 
2.06 
2.37 
8.14 
8.40 
2.26 
2.66 
2.03 
2.86 
2.83 
8.11 
8.20 
8.81 
%S3 

-2.22 
-2.76 
-3.00 
-8.84 
-4.18 
-4.48 
-5l79 
-4.21 
—6.62 
—6.17 
-8.88 
-4.71 
-A  17 
-2.90 
-4.74 
-2170 

1 

1.  01. "i 

f 

1.016 

.  >■•••«••• 

s 

1.017 

^m.  «MAAAMA«a... 

4 

1.018 

4 

1.019 

8 

1.020 

• 

A 

1.021 

A 

L022 

4 

L023 

0 

L024 

7 

L025 

0 

1.0*26 

2 

1.027 

8 

1.028^ 

8 

1.029 

2.17 

0 

LC-M) 

56.57 

2.64 

4.31 

2.88 

8.24 

-  .61 

8 

1.031 

57.  51 

2.91 

2.69 

2.76 

2.08 

-2L06 

2 

1.032 

59.42 

2.92 

3.07 

2.80 

2.80 

-2.65 

4 

1.033 

5^62 

3.30 

2.82 

2.61 

2.29 

-2.K 

8 

1.034 

60.  IG 

3.21 

3.68 

2.62 

8.66 

-2L16 

8 

lot:, 

Sl.iW 

2.41 

4.08 

2.65 

3.45 

—  .00 

• 

L030 

5«.95 

2.98 

8.76 

295 

4.63 

-2.17 

6 

HW7 

55.17 

2.60 

4.47 

2.96 

4.25 

-LOO 

4 

H>3« 

61.47 

.3.07 

4.16 

1.63 

8.72 

-  .64 

8 

1.039 

[Ai.  33 

2.51 

6.50 

2.11 

6.08 

.88 

7 

L040 

62.  <W 

2.  71» 

4.82 

2.77 

6.06 

-.74 

7 

1.041 

5Z.47 

2.  74 

5.49 

224 

6.00 

.61 

8 

1.042 

54.63 

2.  43 

5.56 

2.93 

6.37 

.20 

4 

1.043 

01.46 

3.03 

5.16 

2.90 

6.44 

-  .77 

4 

1.044 

56.  (18 

2.71 

6.57 

2.33 

6.09 

.63 

6 

1.045 

53.  22 

2.99 

6.97 

2.06 

6.39 

.12 

« 

L046 

61.34 

1^ 

6.64 

2.82 

6.16 

.07 

2 

1.047 

56.  W 

2.60 

7.45 

L60 

7.42 

8.85 

8 

L048 

54.38 

2.44 

7.61 

2.46 

6.08 

271 

8 

1.049 

61.  (rj 

2.49 

8.89 

2.10 

7.61 

4l30 

6 

1.  O.V) 

:.7.  71 

2:73 

7.81 

2.47 

7.54 

2.61 

« 

1.051 

r.7.  30 

2.  (i» 

8.27 

3.14 

7.20 

3.05 

2 

1.  or.2 

r«4.  iK» 

3.2(i 

8.24 

2.81 

7.58 

223 

1 

1.0.^3 

5fi.7r, 

2. 7.') 

9.10 

210 

8.66 

4.25 

8 

ll'O.M 

71.  31» 

2.9*J 

7.64 

3.86 

7.52 

.  86 

1 

E055 

:>7.  i« 

2.  7H 

9.18 

1.09 

6.91 

4.41 

8 

1.066 

5.3.  72 

2.  39 

10.88 

2  51 

9.46 

6.98 

2 

i.or>7 

62^36 

L6« 

11.21 

L76 

10.22 

7.77 

3 

1.058 

55.47 

2.54 

10.45 

2.19 

10.25 

6.72 

2 

1.059 

58.  7H 

2.27 

11.01 

1.76 

10.62 

8L98 

2 

1.060 

b^.3\ 

2.12 

10.62 

2.44 

10.68 

8L06 

8 

i:o6i 

r.fi.  07 

1.09 

11.92 

1.86 

10.65 

8.08 

6 

1.062 

ra.  49 

2.30 

11.44 

3.46 

1L89 

6.68 

4 

1.0G3 

L064 

5.3. 14 

1.29 

12.94 

iffi 

12  87 

0.77*' 

1 

L065 

53.90 

2.06 

11.92 

2.86 

11.40 

7.61 

2 

1.066 

L067 

53.11 

L44 

13.88 

2.88 

0l68 

1 

L068 

Loeo 

51.47 

12  55 

2.50 

11.74 

7.80 

1 

L070 

( 

L071 

50. 14 

,          5.41 

9.91 

8.86 

LIS 

1 

L072 

LOTS 

64.88 

1.76 

U.80 

lU 

•«»•■■•■•••■•• 

ais 

1 
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SPECIFIC  GRAVITY  TABLES— Continued. 
SOBQBJDl  JUICBS.  1881— Continaed. 


1 

• 

SpMiflo     '  Per  cent,  of 
gravity.            Juice. 

1 

1 

Per  oeot  of  Per  oent.  of 
glacoae.         aacroaer. 

1 

Per  oeot  of 
aolidi*  not 
-angar. 

Polariza- 
tion. 

Per  cent,  of 

arailable 

augar. 

OS 

1.  091                 53. 63 
1  1)92       1          53.25 

L50 

.91 

3.62 

1.03 

.96 

17.82 
18.48 
18.09 
18.51 
19.58 

4.48 
5.23 
2.69 
a.  87 
3.76 

16.46 

11.84 
12.34 
11.88 
13.61 
15.88 

13 

1. 093       1          56. 52 
L  094       ,          55. 29 
1  095                 -'M  '^1 

17.00 
1&62 

3 
2 

1 

L096 

L097 

.............. 

1.098 

54.51 

L87 

18.60                 a46 

18.70 

ia.'77  '"* 

2 

RELATTVE   LENGTHS  AND  WEIGHTS   OF   THE   DIFFERENT   VARIETIES 

OF  SORGHIDI. 

In  the  following  table  will  be  found  the  average  length  of  the  several 
varieties  of  sorghum,  as  grown  upon  the  experimental  plat  upon  the 
department  grounds,  the  average  weight  of  the  entire  plant  and  of  the 
stalk  topped  and  stripped  of  its  leaves  and  ready  for  the  mill,  as  also 
the  number  of  stalks  of  each  variety  upon  which  such  averages  are 
bilsed. 

This  table  will  enable  any  one  to  determine  the  relative  amount  of 
either  variety  which  may  be  grown  upon  an  acre,  since  these  several 
varieties  were  grown  from  sex^  planted  the  same  day  and  upon  a  plat 
of  ground  wkich  insured  practically  uniform  conditions  in  every  respect, 
since  the  culture  of  all  varieties  was  the  same. 

A  similar  table  follows  for  the  several  kinds  of  maize  which  were 
examined. 

For  the  convenience  of  those  who  may  wish  to  estimate  the  crop  ol 
either  variety  of  sorghum  or  of  maize  which  may  be  grown  to  the  acre, 
the  following  calculations  have  been  made,  from  which  any  one  may 
readily  determine  the  weight  of  his  crop  according  to  different  meiho<ls 
of  planting. 

N17MBSR  OF  STALKS  PER  ACRE. 

In  drills  3  feet  apart  and  3  stalks  to  the  foot ••..... •••  43,560 

In  driUs  3^  feet  apart  and  3  stalks  to  the  foot 36,300 

In  driUs  3i  feet  apart  and  2  stalks  to  the  foot 24,200 

In  hills  3i  feet  by  3i  feet  and  5  stalks  to  the  hill 17,730 

In  hills  3i  feet  by  2  feet  and  4  stalks  to  the  hill 24,895 

In  hills  3  feet  by  3  feet  and  4  stalks  to  the  hill 19,360 

In  hills  4  feet  by  2  feet  and  4  stalks  to  the  hill 21,780 

Upon  good  strong  land  tjie  drills  may  be  only  3  feet  apart,  and  the 
stalks  may  be  grown  four  inches  apart,  or  43,560  stalks  to  the  acre. 

It  will  be  observed  that  the  average  loss  by  stripping  and  topping  is 
in  the  case  of  the  sorghums  24.6  per  cent  and  of  the  maize  38.4  i>er 
cent. 

32  AG 
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BelaHri  hngiJiM  and  miglOt  <tf  th  Ufamt  mtMIw  ^  MifftMK. 
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OOKPOSmOII  OV  BOBaHTTH  SEED. 


Analyses  of  several  varieties  of  8(^bam  seed  bave  been  made  with  a 
view  of  detenoiQiag  their  probable  value  as  food  for  animate;  aad,  tor 
the  purpose  of  comparison,  an  average  of  the  antdyses  of  tbe  grain  of 
twenty-bue  varieties  of  common  field  coru  is  given: 


■* 
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jl 
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10.  M 
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The  above  analyHCS  Rhow  the  areraj^e  compositioD  of  the  Borghiun 
seed  and  corn  to  be  of  tbo»e  nutritive  constituents  whiob  are  of  value, 
viz.,  the  iilbunieuoids,  fate,  and  carbo-bydratea  or  non-nitrogenous  mat- 
tors,  aa  follows: 


^s- 

FM* 

IfOB- 

nltrog* 

OUnr 
conMJIo. 

Prtt. 

10. « 
10.90 

Pr.tl. 

Pr.aL 

'^■.fn- 

ITjion  pagf  !t7,  Annual  Report  Department  of  Agriculture,  1879,  after 
a  discussion  of  the  market  vubie  of  the  above  nutritive  consdtuenta  in 
grains,  the  following  prices  are  given  as  being  approximately  true  for 
oar  country,  viz: 

CenU  per  potukd. 

Albiimenoids .. ......... . ...... ..........     4.50 

>'atB 3.M 

Non-nitrogBiioiiB .. ......  v..  •••  ......       .96 

At  these  prices  it  will  be  seen  that  100  pounds  of  the  sorghnm  seed 
would  bo  worth  $\.3'2,  and  100  pounds  of  com  tl>3d,  or  practically 
almost  tlie  same. 

The  above  results  appear  tfl  have  been  confirmed  by  many  in  tbeir 
experiments  in  feeding  the  sorghum  seed}  and,  aa  is  well  known,  this 
grain  has  been  in  verj'  extensive  use  in  China  for  centuries  as  food  for 
both  man  and  beast. 

In  the  above  nnalyses  the  percentage  of  starch  as  given  is  detennised 
by  difference;  but  in  the  analysis,  in  the  attempt  to  determine  the  starch 
■by  converting  it  into  glucose,  there  was  a  considerable  portion  which 
resisted  snch  conversion.  In  the  sorghnm  seed  this  amounted  in  the 
case  of  the  White  Mammoth  to  17.56  percent.,  and  in  the  Early  Amber 
to  10.44  per  rent,  of  the  grain. 

This  substance  api>ears  to  be  incapable  of  feimentation,  is  not  able  to 
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redace  Fehling's  solation,  and  is  without  action,  so  for  as  could  be  deter- 
mined, on  polarized  li^t.  In  a  sample  of  corn  analyzed  there  appeared 
to  be  only  4.33  per  cent,  of  this  substance  present.  It  will  be  stiU  far- 
ther examined. 

LOSS  OF  SUGAR  IN  MANUFACTURE. 

The  average  of  two  analyses  of  stripped  stalks  of  sorghum  gave 
77.85  per  cent,  of  water.  Through  the  inability  of  the  niill  to  express 
all  the  juice  fully  one-third  of  the  sugar  present  in  the  firesh  stalks  is 
estimated  as  left  in  the  begasse.  Tliis  loss,  with  our  present  imperfect 
methods,  is  inevitable,  and  the  same  is  as  true  of  the  working  of  sugar 
cane  as  of  the  sorghums. 

In  1879  the  experiments  made  in  the  manufacture  of  simp  and  sugar 
showed,  as  the  average  of  twenty-two  separate  experiments,  that  the 
proportion  of  sucrose  to  glucose  in  the  simp  was  nearly  equal  i/o  that 
existing  between  these  constituents  in  the  juice.  For  example,  in  the 
above  twenty-two  experiments  the  average  amount  of  sucrose  in  the 
total  solids  of  the  sirups  was  95.68  per  cent,  of  the  amount  of  sucrose 
in  the  total  solids  of  the  juice.  It  will  appear  then  that,  provided  only 
tliQ  juices  are  in  the  proper  condition  for  sugar-making^  there  is  no 
difficulty  in  securing  a  favorable  result. 

The  experiments  this  year  fully  confirm  the  above  results.  In  three 
experiments,  for  example,  the  juices  and  sirux^s  made  from  them  had 
the  following  composition : 


Number. 


1 
2 
3 


Juices. 


Sucrose. 


Pereent. 

7.28 

6.95 

14.29 


Oluoose. 


Binipt* 


SacroM. 


PereenL 
7.10 
8.01 
L79 


PtrcenL 
90.50 
a&80 
50L85 


Ohieose. 


PereenL 

37.00 

84.40 

6.50 


The  percejitage  of  sucrose  in  the  sum  of  the  two  sugars  in  the  juices 
and  sirups  is  as  follows : 


Number. 


Per  cent  <  Ppr  cent, 
50.6  45i2 

53. 6  51. 4 

88,9'  00.2 


Sbctdsc 
obUiacd 
in  siruf. 


Per  cent. 

8Ql3 

95c9 

101.5 


The  above  calculation,  it  will  be  seen,  shows  only  that  there  has  been 
in  the  process  of  making  the  sirup  little  diminution  in  the  relative 
amounts  of  sucrose  as  compared  to  the  glucose,  but  there  is  no  indica- 
tion of  the  absolute  amount  of  sucrose  recovered  of  that  present  in  the 
juice,  since  the  presence  of  the  same  relative  proportion  of  sucrose  to 
glucose  in  juice  and  sirup  may  be  due  either  to  no  change  having  taken 
place  in  either,  or  to  the  fact  that  a  ])roportlonate  change  has  taken 
place  in  both,  so  that  the  loss  of  sucrose  by  inversion  may  be  just 
counterbalauce<l  by  a  corresponding  destruction  of  glucose.  Carefal 
estimates  have  been  made  this  year  to  determine  the  absolute  loss  of 
siHTose  incurred  in  the  manufacture,  and  the  results  show  that  in  the 
orty  experiments  made  the  amount  of  sucrose  recovered  in  the  simp 
N^as  87.5  per  cent,  of  the  actual  amount  in  the  juioe,while  incUvidiial 
'  •^'^s  show  that  the  entire  quantity  was  recovered.    But  it  must  be  re- 
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membered  that,  owinff  to  the  Blight  and  nnaroidable  errors  of  aoalysis, 
it  is  obvious  that  the  mnttiplicatioD  of  that  error  in  eatimating  the 
total  sngar  Id  a  large  amonat  of  juice  or  sirup  renders  any  single  re- 
sult in  itself  anreliable ;  bat,  since  the  errors  are  as  likely  to  be  upon 
one  side  as  another,  the  average  results  of  so  large  a  number  of  sepa- 
rate experiments  may  be  regained  as  close  approximations  to  the  truth. 

AHALYBIS  OF  JUIOB  AT  DIFFEBEIfT  ETTAQES. 

It  has  been  supposed  by  some  that  the  increase  in  the  amount  of 
sugar  at  certain  periods  is  due  to  the  drying  up  of  the  plant  and  the 
Goiisoqueot  ooncentratioo  of  the  juice  by  evaporation. 

This  view,  although  apparently  snpp<Mted  by  some  facts,  is  probably 
errooeoos,  since,  as  will  appear  from  the  results  of  our  determinations, 
as  shown  upon  either  of  the  charts  showing  the  average  resalte  for  a 
year,  the  amonut  of  juice  varies  but  little  daring  the  year  j  but  owing  to 
coQtinaous  increase  in  ihe  sucrose,  glucose,  and  other  solids  during  the 
tjeason,  as  shown  by  the  analyses  and  indicated  by  the  steady  increase 
in  specific  gravity,  it  follows  of  necessity  that  the  amount  of  water  in 
the  juice  must  as  steadily  decline. 

This,  however,  would  hafdiy  appear  as  the  rasolt  of  a  drying  np  of 
the  plant,  since,  as  has  been  shown,  neither  the  amount  of  juice  nor  its 
composition  suffers  any  great  change,  even  when  a  heavy  rainfall  suc- 
ceeds a  period  of  prolonged  drought. 

It  appears  rather  a  normal  condition  of  the  plant's  growth,  and  the 
production  of  sugar  seems  to  be  accompanied  by  the  elimination  of  a 
certuin  amount  of  wat«r. 

If  at  any  time  we  might  look  for  more  concentration  of  juice  by  the 
evapoi-ntion  of  water,  and  the  conseqaent  increase  in  the  percentage  of 
the  several  eoustituents  of  the  juice,  it  would  seem  to  be  dnring  the  later 
periods  of  the  plant's  growth.  If,  now,  we  take  tbe  results  for  the  past 
seasou  as  given  in  the  general  averages,  we  find  that,  for  example,  the 
iiniomit  of  total  solids  obtaiued  in  the  juice  were  in  the  fifteenth,  six- 
teenth, and  seventeenth  stages,  12.35, 12.56,  and  12.30  par  cent,  of  the 
weight  of  the  stripped  stalks,  but  tbe  amouut  of  water  in  the  juices  at 
these  i>eriods  was,  for  these  respective  stages,  01.19,  47-69,  and  46.65 
per  cent,  of  tbe  weight  of  the  8tripi>ed  stalks. 

As  will  be  seen,  there  is  in  the  above  results  a  slow  diminution  of 
water,  but  no  corresponding  increase  of  tbe  solids. 

The  following  table  gives  the  results  for  the  past  season,  showing  the 
per  cent  of  Juice  and  of  each  of  its  constituents,  as  also  of  available 
sugar  calculated  to  the  stripped  stalks: 
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It  will  be  Been  iu  the  foreL'oing  table  that  there  is  an  ornQterraptcd 
incroaHe  in  tlie  percentage  of  Hncrose,  total  solids,  a^'ailable  SDgiur,  and 
specific  gravity,  vlth  a  correspoudii^g  decrease  in  tbe  peroentageB  of 
water,  to  about  the  sixteenth  stage.  It  will  be  seen  that  daring  tlie 
sizteeuth,  seventeenth,  and  eighteenth  stages  the  per  cent,  of  avauable 
sngar  In  the  stsilks  remains  nearly  constant  and  at  its  maximom,  al- 
thoagh  the  per  cent,  of  sucrose  and  of  available  sugar  ia  the  juioe  ob- 
tained, as  has  been  shoivn,  is  at  its  maximnm  at  the  eigbtAenth  stage. 

Tbe  number  of  pounds  of  available  sugar  to  be  obtained  fit)m  a  ton 
of  stalks  at  the  diU'LTuiit  .stageii  is  also  given  in  a  separate  colBma. 
fSrom  tliese  results  it  would  appear,  as  the  average  resnlt  of  122  analyses 
of  thirty -five  varieties  of  sorghum,  that  133  pounds  of  sugar  from  a  ton 
of  Btripi)cd  stalks  is  not  beyond  the  limits  of  even  probability.  It  will 
also  be  m.'(;ii  that  these  same  stalks,  if  cut  while  the  seed  was  in  a  doughy 
condition,  as  shown  by  the  ninth  stage,  would  yield  only  15  poonda  of 
sugar  Iter  ton  uf  stalks. 

THE  INCREASE  IN  SUGAK  DURING  THE  LATHR  STAOBS  IH  THE  DKTEL- 

OPMENT  ny  THE  SOIBGHIDI  13  BUT  THE  RBBULX  OF  A  LOSS  OP  WAXES 

OR  DRYING  Ul'  OP  TUK  PLANT. 

This  i.s  a  matter  of  such  groat  practical  importance  to  the  manufiic- 
turer  of  sugar  from  the  Korgbums,  that  a  fuller  discussion  of  tbe  ftCts 
obtained  by  analysis  i»  justilled,  since,  if  it  n-ere  true  that  tbe  alMolote 
amount  of  sugar  present  in  the  plant  was  at  its  mazlmnm  dnring  the 
early  stagoM  in  its  development,  it  would  certaiidy  be  advisable  that  the 
crop  1>e  worked  at  such  time  as  showed  the  greatest  per  cent  of  juice, 
since  obviously  a  larger  per  cent,  of  the  sugar  actually  present  iu  the 
plant  would  be  lixtractetl  by  ])re.ssing  the  cane  at  such  time  as  sliotred 
the  niaxiinnm  per  ('cnt-.  of  Jui<'^!. 

It  is  tnie,  as  will  1>e  seen,  that  the  per  cent,  of  Juioe  expressed  by  the 
mill  is  gifahwt  in  tbe  earlier  stages  of  development,  and  it  is  also  true 
that  the  actual  amount  of  water  ])nisent  in  the  plant,  and  in  the  ez- 
pn-sstMl  }\uw.,  is  lews  at  the  hiter  stages  in  the  plant's  life. 

I'lit  it  is  obvious  that  If  the  increiti^etl  per  cent',  of  sngar,  as  shown  in 
till' juice  at  those  later  stages,  was  due  simply  to  loss  of  water  tftrougli 
»  drying  Up  of  the  plaut^  then  it  would  nevessanly  follow  that  by  such 
eviiporiiiion  the  I'elative  ]>en-entage3  of  tlie  serernl  constituents  present 
!n  the  Juice  would  heniaintaininl;  but  such  is  farfrom  being  the  0aM,a8 
viU  be  seen  by  the  follow  ing  table,  for  while  the  sugar  and  the  aoUds 
int  sngur  increase,  it  will  be  seen  that  their  increase  la  by  Ao  means 
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proportional,  the  sacrose  increasing  from  the  first  to  the  seventeenth 
stage  ijSS  per  cent,  while  the  solids  increase  only  135  per  cent.;  besideSi 
glucose,  instead  of  increasing,  as  would  be  natural  and  inevitable  if  we 
regard  the  matter  as  simply  one  of  loss  of  water  by  evaporation^  de- 
creases 06  per  cent. 

But  it  is  obvious  that  if  the  lirater  present  in  the  juice  at  the  different 
stages  be  multiplied  by  the  per  cent,  of  the  several  constituents,  as,  e.  g.^ 
sucrose,  the  series  of  products  would  necessarily  be  a  constant  quantity; 
but,  on  the  other  hand,  we  find  that  the  sucrose  increases  606  per  cent, 
the  solids  111  per  cent,  while  the  glucose  dtfcreo^e^  68  per  cent  Such 
a  result  is  wholly  at  variance  with  the  view  that  the  increase  of  sugar 
is  only  apparent  and  due  to  the  evaporation  of  water. 

It  will  be  obs(4'ved  that  the  actual  increase  in  sugar  in  the  plant  is 
in  reality  greater  than  is  shown  in  the  above  results,  since  it  is  obvious 
that  a  larger  proportion  of  that  present  in  the  plant  is  expressed  at  the 
time  when  tbe  amount  of  water  is  at  its  maximum,  viz.,  during  the 
earlier  stages,  and  that  a  larger  proportion  is  left  in  the  begasse  during 
the  later  stages. 

TahJe  showing  that  the  increase  in  sugar  during  the  later  stages  i9  not  due  to  a  drying  up  of 

the  plant. 
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L451 
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L759 


AVAILABLE  SUGAR  IN  JTHCB  OP  MAIZE. 

Tli(»  avemfre  ])er  cent,  of  available  sugar  in  the  juices  of  eight  varieties 
of  coiiiinon  lipid  maize  grown  upon  the  department  grounds,  and  from 
which  tlic  crop  of  ripe  corn  was  obtained,  was  4.45  per  cent.,  and  the  per 
cent,  of  available  sugar  in  the  sirup  made  from  these  juices  was  16.74^ 

The  average  number  of  bushels  of  shelled  com  gathered  from  the 
above  cijiht  varieties  was  at  the  rate  of  48.4  bushels  per  acre.  The 
entire  plat  was  about  one-sixth  of  an  acre.  Owing  to  the  severe  drought 
the  stalks  ha<l  dried  up  before  the  time  of  working  to  a  great  extent, 
and  the  avenige  weight  of  stri])ped  stalks  per  acre  it  was  impossible  to 
determine,  but  those  which  were  the  least  dried  up  yielded  of  stripped 
stalks  at  the  rate  of  16.432  pounds  per  acre. 

This  would  not  give  the  results  which  have  been  obtained  in  the  ex- 
perilnents  of  previous  years,  but  indicates  as  a  result  in  available  sugar 
366  pounds  per  acre,  in  addition  to  the  ^.4  bushels  of  skelted  com. 
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In  contrast  to  these  results  some  maize  stalks  grown  by  Dr.  DeaD 
QSkve  the  following  result^s  in  available  sugar: 

!N'o.  1.  Juice,  —  .  05  per  cent. ;  simp,  —    9. 68  per  cent. 

No.  2.  Juice,  —  1. 01  per  cent. ;  sirup,  —10. 96  per  cent. 

These  sUlks  had  lain  several  clays,  after  being  cut,  before  they  were 
worked,  and  it  Ls  quite  probable  that  the  results  are  due  to  this  cause. 

Several  examinations  were  made  of  the  juice  of  sugar-corn  stalks 
from  which  the  ears  had  l)een  removed  for  canning.  The  average  of 
seven  dillerent  analyses^of  separate  lots  gave,  in  available  sugar,  6.38 
l>er  cent,  of  the  juice.  From  the  above  re«sults,  which  have  been  also 
obtained  in  previous  years,  it  would  appear  to  be  very  probable  that 
sugar  could  be  profitably  obtained  from  this  practically  refuse  mate- 
riaL  At  lea«t>  good  sugar  has  been  repeatedly  obtained  from  com 
stalks  in  our  previous  experiments,  and  in  quantity  and  qusility  fully 
warranting  the  continuance  of  efforts  looking  to  its  extraction  ui)od  a 
large  scale. 

Two  years  in  succession  sugar  luos  l>een  produced  from  stalks  ui)on 
which  the  corn  had  ripened,  at  the  rate  of  fullj^  900  )K)iinds  per  acre. 

THE  WORK  OV  THE  LARGE  SUGAR  MILL. 

Mention  has  already  been  made  of  the  several  plats  of  sorghum  of 
different  varieties  upon  the  lands  of  Mr.  Patterson,  Mr.  Gk)lden,  and  Dr. 
Dean,  which  were  intended  for  working  upon  a  scale  of  sufficient  mag- 
nitude to  afford  apracti(%al  demonstration  of  the  economical  production 
of  sugar  upon  a  commercial  scale. 

0>\ing  to  the  backward  spring  and  the  ravages  of  wire  and  cot 
worms,  two  successive  plantings  of  seed  almost  entirely  failed,  and  it 
was  only  after  thoroughly  coating  the  seed  with  coal  tar  that  a  final 
stand  of  cane  was  secured.  This  third  planting  was  concluded  June 
18,  fully  seven  weeks  after  the  planting  of  the  plat  upon  the  depart- 
ment grouuds,  the  examination  and  working  of  which  has  already  been 
discussed  in  the  preceding  pages.  To  any  one  who  has  carefuNy  pe- 
rused this  i'ei>ort  thus  far,  or  either  ot  the  reports  of  the  preceding 
years,  giving  the  results  of  our  examination  of  sorghum,  it  is  entirely 
useless  to  say  that  this  delay  was  fatiil  to  success  in  the  production  (tf 
sugar,  and  that  failure  was  inevitable,  unless  all  our  previous  experi- 
ence was  to  be  falsitied. 

The  failure  of  the  crop  to  mature,  as  had  been  confidently  predicted 
during  the  summer,  was  fully  realized,  and  at  last,  with  the  assunince 
that  tlie  frosts  would  soon  render  the  crop  unfit  even  for  sirup,  owing 
to  its  immature  state,  it  was  resolved  to  begin  work,  since,  with  the  lim- 
ited capacity  of  the  mill,  it  would  require  at  least  two  months  to  work 
up  the  entire  crop  of  1^5  acres.  Accordingly  the  work  of  cutting  the 
cane  began  September  19,  and  grinding  began  September  26,  and  was 
continued  without  any  serious  interruption  until  October  28.  At  this 
time  the  cane  still  remaining  upon  the  field,  through  the  effect  of  frosts 
and  sue'i*4^eding  warm  weather,  had  become  worthless,  and  the  cane 
from  only  93^  acres  in  all  was  brought  to  the  mill,  the  last  portions  of 
which  had  alriMuly  become  sour  and  offensive. 

Those  portions  worked  were  of  the  earliest  ^warieties  planted,  since 
there  was  more  hope  of  ])ossible  success  with  those  than  with  the  other 
varieties  which  matured  still  later. 

As  in  the  ex])ennieuts  with  the  small  mill,  each  load  of  cane  was 
weighed,  the  juice  measured  in  the  defecator,  or  which  the  capacity  was 
i^uown,  and  at  intervals  during  the  day  sam])le8  of  the  freshly-ex- 
jre8se<l  juices  were  taken  for  analysis  in  the  laboratory.  The  8im|)S 
jroduced  were  also  carefully  weighoil  and  also  analyzed. 


REPOBT  OF  THB  CHEMIST.  505 

As  evidence  of  the  condition  of  the  crop,  it  may  be  mentioned  that 
all  the  seed  which  had  sufiiciently  matured  to  make  it  possible  to  save, 
wan  carefully  gathered,  and  the  total  product  of  the  03^  acres  was 
ftlx)ut  150  bushels,  or  one  and  two-thirds  bushels  per  acre.  If,  now,  we 
Bstiiuate  only  17  bushels  of  seed  to  the  acre  as  a  reasonable  crop  for 
land  t)f  the  character  of  that  selected  for  growing  this  sorghum,  it  will 
be  seen  that  only  10  per  cent  of  the  crop  had  reached  matiirity,  and  un- 
fortunately, as  this  was  so  intermixed  with  the  other  nine-tenths  in 
every  condition  of  immaturity,  a  large  portion  of  which  wa«  not  evefi 
in  blossom,  the  resulting  sirups  produced  may  be  anticipated. 

Since  this  matter,  although  already  discussed,  is  of  such  vital  prac- 
tical iiniKJrtance  in  connection  with  the  production  of  sugar  from  sor- 
gbuui,.a  brief  i-eview  at  this  time  of  some  of  the  salient  points  clearly 
e8tiibli8]ied  will  be  appropriate. 

KICSULTS  FROM  ANALYSES  OF  THIETY-FIVE  VARIETIES  OF  SOBGHUM 

IN  1881,  WORKED  AT  LARGE  MILL. 

AVAILABLE  SUGAR. 

Bjy  reference  to  the  table  giving  the  general  results  from  analyses  of 
thirtj^live  varieties  of  sorghum  in  1881,  it  will  be  seen  that  the  availa- 
ble sugar  in  their  juices  during  the  successive  stages  was  as  foHows : 

5ia;;e.  Percent. 

1.  Not  headed  out —  3.82 

2 A  45 

3.  Fully  heatied  out    !!!!!!  I!!!!!!^'"/.*'".'..!".!.!''''/.!"'.!/..!'..!.!/..—  3.92 

4 —  4.29 

f).  In  full  blossom .* —  3.61 

t) —  2.87 

7.  Si'od  in  milk -  1.98 

f^ ^ .54 

9.  .s^d  in  dough  !i^*!!!!.'.'^I J'y.^' !!!!!"! !I!r"'IIIJ. jr.! JJ^*!"1^*!^.'..+  i!u 

!a     4-  2.86 

II.  Swdhard -f-  4.l4 

12 +  6!34 

13 +  7,JS1 

14 -h  a87 

ir» 4-  9.24 

la 4-11.14 

17 4-11.02 

18 4-11.77 

19 : 4-  9.83 

10 4-  a79 

Now,  as  has  been  already  stated,  a  large  portion  of  the  crop  was  not 
^et  in  blossom,  /.  e.^  wa8  at  about  the  fourth  stage,  while  not  over  a  tenth 
tiad  matured  tlie  seed,  i.  e.,  reached  the  eleventh  stage.  If  we  take  an 
average  of  the  fifth  to  the  eleventh  stages,  inclusive,  we  shall  find 
Chat  while  the  ninth,  tenth,  and  eleventh  stages  give  a  total  of  8.14  per 
3ent.  plus,  the  tiftli,  sixth,  seventh,  and  eighth  stages  give  a  total  of 
17.51  per  cent,  minus  available  sugar,. or  an  average  for  the  seven  stages 
>f  — 1.17  per  cent.  It  will  be  remembered  that  by  this  is  meant  that  the 
per  cent,  of  sucrose  was  1.17  less  than  the  sum  of  the  per  cents  of  glu- 
cose and  solids  in  the  juices.  It  will  follow,  then,  that  the  average  con- 
lition  of  the  crop  was  such  as  to  absolutely  rorbid  the  hope  of  any  sugar 
t>eing  produced,  and  that  its  production,  at  any  period  during  the  work- 
lug,  was  only  possible  when  a  lot  of  cane  might  happen  to  be  brought 
Id  which  was  considerably  better  than  the  average,  as  indeed  happened 
two  or  three  times  during  the  month  of  grinding. 

The  following  tables  represent  the  results  ot  the  work,  and  it  will  be 
ieen  that  these  results  are  in  entire  harmony  with  the  preceding  state- 

nts:  i 
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WORK  OF  LARGE  MILL  CONTINUED. 

It  will  be  seen  by  the  preceding  tables  that,  of  the  juices  analyzed, 
nineteen  gave  an  average  per  cent,  of  available  sngar  of  3.643  pins, 
while  twenty-one  gave  an  average  per  cent,  of  6.190  minas,  or  a  total 
average  of  the  forty  equal  to  1.518  minus. 

Also,  of  the  sirups  analyzed,  fourteen  gave  an  average  per  cent,  of 
a  vaihible  sugar  of  12.05  plus,  while  fourteen  gave  an  average  per  cent,  of 
'Jj).0;5  minus,  or  a  total  average  of  the  twenty-eight  equal  to  3.68  minus. 

It  will  be  observed  also  that,  of  the  several  lots  of  juice  worked,  nine 
gave  an  aggregate  of  3,504  pounds  of  available  sugar,  while  eleven  lots 
gave  an  aggregate  minus  amount  of  6,835  pounds;  or,  in  other  words, 
had  these  juices  been  all  mixed  in  one  lot,  and  had  there  been  added 
3,331  pounds  of  sugar  to  the  lot,  it  would  have  been  practically  impos- 
sible to  have  i-ecovered  a  pound^of  that  added  or  of  that  present  origi- 
nally in  the  juice. 

The  table  of  sirups  shows  that,  of  the  twenty-nine  analyzed,  fifteen 
gave  an  aggregate  of  1,958  pounds  of  available  sugar,  while  the  remain- 
ing fourteen  gave  an  aggregate  of  3,152  pounds  minus  of  available 
sugar;  or,  in  other  words,  had  these  twenty-nine  sirups  been  thrown 
together  in  one  lot,  and  had  1,194  pounds  of  pure  sugar  been  added  to 
the  lot,  it  would  have  been  impossible  to  have  recovered  from  this  mix- 
ture a  pound  of  the  sugar  added  or  originally  present  in  the  mmp. 

It  will  also  be  observed  that  during  the  process  of  manufacture  there 
was  lost  17.5  per  cent,  of  the  sucrose  in  the  juice,  25.4  per  cent,  of  the 
glucose,  and  12.5  per  cent,  of  the  solids. 

It  is  noticeable  that  the  loss  of  glucose  was  considerably  greater 
than  that  of  sucrose,  and  this  may  be  due  to  the  Miction  of  lime,  which 
effected  the  destruction  of  glucose,  as  has  been  long  known  to  be  the 
(^ase.  It  is  probable  that  this  decrease  in  the  relative  amount  of  glucose 
accounts  for  the  faet  that  the  average  determinations  with  the  polori- 
scope  are  more  nearly  those  of  analysis  in  the  sirups  than  in  the  juices, 
bhey  being  only  8  i>er  cent,  less  than  the  analysis  in  the  case  of  the  sirups, 
while  they  are  nearly  22  per  cent,  less  than  the  results  of  analysis  in 
the  case  of  the  juices. 

The  character  of  the  canes  worked  may  also  be  seen  by  the  low  spe- 
3ific  gravit>^  averaging  1.058  and  the  low  percentage  of  sirup  which  the 
iuice  yielded  ui>on  evaporation  11,  for,  as  will  be  seen  by  reference  to 
the  woik  of  the  small  mill,  the  average  of  twelve  lots  of  juice  from 
;anes  grown  upon  the  department  ground  gives  21  per  cent,  of  simp 
rf  a  greater  density  also,  in  the  juice,  or  nearly  double  the  amount  ot 
that  obtained  above,  while,  as  will  be  seen,  the  above  specific  gravity 
8  that  of  juice  from  canes  which  have  not  yet  attained  their  b^t  con- 
lition,  since,  as  the  analytical  results  show,  the  maximum  content  of 
30th  sirup  and  sugar  was  found  when  the  average  specific  gravity  of 
Jie  juices  was  1.082. 

THE  CAUSES   OF  FAILURE  IN  SUGARMAKINO  FROM  SORGHXrBi. 

The  preceding  results  of  the  investigations  which  have  been  made 
^111  serve  to  satisfactorily  account  for  our  own  failure  and  the  failures 
)f  others  in  their  ettbrts  at  sugar-making  from  sorghum. 

Briefly  stated,  the  several  chief  sources  of  failure  are  as  follows: 

1.  The  immaturity  of  the  sorghum  at  the  period  when  it  is  cat  and 
worked.  This  may  be  due  to  lat«  planting,  as  in  oar  experience  the 
)a8t  season,  or  to  the  selection  of  a  variety  which  reqaires  more  time 
'or  its  complete  maturity  than  the  season  in  any  given  latitude  may 

ve.    The  importance,  then,  of  selecting  only  sadl  varieties  as  will 
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mature  HiifUcieutly  long  before  ftvsts,  no  as  to  give  a  reasonable  time  to 
work  up  tlie  crop,  caunot  be  overeutiinut^d. 

The  time  reqnirod  for  the  several  varieties  to  reach  a  good  condition 
for  worlting  for  sngar  from  tlie  time  of  planting  the  seed  has  been 
foiiiid  to  m,  frODi  the  reanlts  of  oor  experiments  in  1S80  and  1881,  as 
tollou's : 

TtMe/rompl/tHlittg  to  malHrlts  aiii  nuwtbtr  ttf  daga  fvr  vorUwf. 
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CAUSES  OK  FAILURE  IH  SUQAB-UA.KIKQ  PROH  SOBOHXTN  COmiliniUI- 

By  reference  to  th(*  ex))erimeiit8  made  with  the  small  mill,  and  to 
explanation  made  of  the  failare  in  making  sugar  in  the  laige  mlU.  tt  vu 
be  seen  that  there  was  a  ditfereuce  of  nearly  100  per  cent,  betf 
]>er  cM3iit.  of  available  sugar  in  the  juicci>  of  the  suckered  and  on    £i 
plats  of  sorghum  operated  npou,  and  that  this  difference  was  oufi 
due  to  the  preseuct^,  aloiiff  with  tlie  ri])e  cane,  of  a  cert^  proporti      ' 
cane  from  suckers  in  dillereiit  slageij  of  immaturity,  the  jm       i 
Thich,  ad  we  hiive  seen,  contiUued  ii  minus  amount  of  ava  »< 

and  therel'iiro diminjsiied  the  jiehl otherwise attitiuable ftom uie 
caues.    So  also  with  the  uii^p  for  the  hirge  mill,  the  BnocessiTe  | 
iigs  oX'  seed  produced  a  lot  of  cane  of  almost  every  degree  of  dien 
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ment,  except  that  of  complete  ripeness;  sinoe  not  over  10  per  cent,  had 
matured  its  seed ;  and  the  analyses  of  the  juices  and  simps  showed  a 
resnlt  which  was  anticipated.  It  is  therefore  of  importance,  for  the  par- 
pose  of  sn^ar  production,  that  the  crop  of  cane  be  not  only  ripe,  bat  that 
it  should  be  carefully  suckered,  or,  if  they  fthe  suckers)  be  allowed  to 
grow,  that  in  catting  the  canes  for  the  mill  tnese  stickers  should  be  care- 
fully kept  apart,  and  removed  to  be  worked  up  for  simp,  for  which  only 
they  are  suitable.  It  is  possible  that  some  varieties  of  sorghum  may  be 
found  in  which  this  tendency  to  throw  up  suckers  irom  the  roots  is  not 
so  strong  as  in  others,  and,  other  things  being  equal,  such  varieties  are 
much  to  l>e  preferred  for  sugar  production. 

It  should  be  the  aim,  then,  to  secure  a  good  stand  of  sorghum  at  the 
first  planting,  since  the  replanting  of  such  portions  of  the  field  as  should 
fail  at  the  first  would  destroy  the  equality  of  the  crop,  and  unless  time 
should  allow  of  this  second  planting  to  mature,  it  would  be  far  better 
to  leave  such  ])ortions  of  the  field  bare,  unless  such  canes  were  reserved 
solely  lor  sirup. 

2.  Another  frequent  cause  of  failure  is  due  to  allowing  the  sorghum 
to  reniaii)  some  time  after  being  cut  up  before  it  is  worked  at  the  mill. 
That  such  a  course  may  be  pursued  in  certain  seasons  and  in  certain 
localities  without  pro<iucing  an  unfavorable  result  has  been  estab- 
lished be^'oud  much  duiibt ;  but  the  climatic  conditions  which  render 
sueh  a  procedure  ])ossible  are  imperfectly  understood  at  the  present, 
and  repeated  ex}>erin]ents  have  cfemonstrated  that  after  being  cat  ap 
the  juices  are  subject  to  chemical  changes  which  8i>eedily  result  in  the 
destruetiou  of  the  erystallizable  sugar.  For  the  present,  then,  the 
only  safe  course  to  pursue  is  to  work  up  the  cane  within  at  most  24 
hours  after  it  is  cut  up. 

3.  A  third  cruise  of  failure  exists  in  an  imperfect  method  of  defeca- 
tion of  the  juice.  The  object  of  defecation,  and  the  method  by  which 
it  is  iie«>niplished,  should  be  c^irefully  studied  and  as  thoroughly 
underst4)od  by  the  sugar-boiler  as  is  possible,  for,  although  somewhat 
c'oni}ilox  m  its  <l(;tails,  the  general  principles  which  underlie  this 
important  step  are  tV>w  and  easily  comprehended. 

The  juices  of  sorghum  or  of  maize,  like  the  juice  of  sugar  cane  or  of 
beets,  coiitaiu,  besides  sugar,  several  other  substances,  the  removal  of 
which  it  is  the  object  of  defecation  to  accomplish,  and  the  more  com- 
pletely the  removal  of  these  other  substances  is  eftected  the  greater  the 
percenta^re  of  the  sugar  present  in  the  juice  which  may  be  obtained. 

Among  Uiese  iini)uritie^  of  the  juice  are  certain  organic  acids  and 
organic  salts,  nitrogenous  matters,  and  salts  of  mineral  acids,  together 
with  glucose  an<l  the  mechanical  impurities,  as  fragments  of  cane. 

The  universal  practice  among  sugar-makers  from  sugar  cane  is  to  add 
to  the  juice  an  amount  of  lime,  generally  as  milk  of  lime^  sufficient  t/O 
neutraii/j^  the  free  a(jid  found  in  the  juice,  and  then  to  heat  the  juice  to 
boiling. 

The  etlect  of  the  lime  is  not  only  to  neutralize  the  free  organic  acids, 
but  to  form  with  certain  other  of  these  impurities  insolnble  lime  salts. 

The  efiect  of  the  heat  is  to  coagulate  certain  of  the  nitrogenous  sub- 
stances present  in  the  juice. 

Upon  allowing  the  juice  which  has  been  brought  to  the  boiling  point 
to  stand  a  few  moments  there  will  be  found  a  heavj'  scum  upon  the 
surface  consisting  largely  of  the  coagulated  matters  which  have  me- 
chanically entangled  and  brought  to  the  surface  the  fragments  of  cane 
and  other  meehanieal  impunties  of  the  juice.  At  the  bottom  of  the 
defecator  will  be  found  a  sediment,  more  or  less  abundant,  composed 
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largely  of  tlie  lime  salts  formed,  and  tebich,  generally  being  heavier 
than  the  juice,  will  soon  settle  to  the  bottom. 

If,  however,  the  juice  is  verj'  dense,  it  will  oooasionally  happen  thnt 
this  sediment  will  remain  suspended  in  the  juide,  neither  rising  to  the 
surface  nor  settling  to  the  bottom.  In  such  event  it  will  be  found 
necessary  to  ctraw  the  juice,  after  skimming,  into  a  cooling  tank,  or 
allow  it  to  remain  in  the  defecator  until  these  imparities  shall  settle; 
or  it  may  be  hastened  hy  adding  to  the  juice,  after  skimming,  enough 
cold  water  to  dilute  the  juice,  and  thus  diminish  its  density,  so  tluit 
the  lime  salts  present  may  settle.  By  reference  to  the  result  of  oar 
ex])eriment8  already  given,  it  will  be  seen  that  this  method  may  he 
liursued  without  loss  of  sugar. 

After  the  subsidence  of  these  impurities  the  juice  may  be  drawn  off 
fmm  above  this  sediment,  and  it  will  be  found  to  be,  if  the  operation 
hiis  been  pn)perly  conducted,  quite  clear  and  almost  colorless.  It  is 
then  to  be  evaporated  to  a  sirup  as  speedily  as  possible^  and  such  ad- 
ditional impurities  as  lise  to  the  surface,  especially  donng  tiie  earlier 
stage  in  the  evaporation,  are  removed  by  skimming. 

From  the  above  the  importance  of  removing  all  those  imparities 
which  have  been  rendered  insoluble  by  the  action  of  the  Ume  and  beat 
combined  is  manifest,  since  if  allowed  to  remain  it  will  be  foond  that 
they  are  but  imperfectly  removed  during  evaporation,  and  consequently 
remain  to  a  great  extent  in  the  sirup,  causing  it  to  be  mnddy  in  ap- 
pearance, ini])ure  in  its  composition,  and  disagreeable  in  quality. 

CHARACTEJi    AND     COMPOSITION    OF    SORGHUM    JUIOB — OHBMICAL 

CHANGES  IN  SUGAB-MAEING. 

In  order  that  the  sugar-boiler  may  understand  the  nature  of  tkii 
operation  and  the  character  of  the  problem  to  be  solved  in  defeoatioD, 
as  also  to  assist  those  who  may  desire  to  experiment  for  themselves  in 
an  effort  to  improve  the  present  method,  the  following  statement  as  to 
the  character  and  chemical  composition  of  the  juice  of  sorghum  is  given, 
as  also  an  account  of  certain  of  the  chemical  changes  to  which  it  is  sab- 
ject  under  certain  conditions  which  naturally  would  exist  in  the  ordi- 
nary operations  of  sugar-making. 

SOBGHUM  JUICE. 

The  juice  expressed  firom  the  sorghum  at  or  near  maturity  is  a  liquid 
containing  quite  a  large  amount  of  suspended  matter,  giving  it  a  odor 
varying  from  green  to  a  deep  brown.  This  suspended  matter  is  depos- 
ited to  a  greater  or  less  extent  on  standing,  and  consists  of  very  fine 
starch  granules,  colored  violet-blue  by  iodine,  and  easily  discoloied  by 
the  acids  of 'tlie  juice,  fiber,  and  albumen,  with  the  green  coloring  matter 
of  the  outer  }>orti()ns  of  the  stalk,  and  sometimes  a  red  ooloring  matter 
from  the  center  of  the  stiilk. 

After  allowing  it  to  settle  a  few  minutes,  it  has  a  spedfle  gravity  of 
from  1.00  to  1.01),  and  contains  in  solution,  in  addition,  the  substanoeein 
sus]>ension,  most  prominently  sucrose,  with  smaller  amounts  of  glucose, 
.'u^onitic  iicid,  soluble  albumen,  amide  bodies,  and  inorganic  salts,  it 
run  Im'.  Iroed  fn)in  albumen,  organic  and  some  inorganic  aoids,  by  means 
of  basic  ai'ot^ito  of  lead,  and  this  method  of  defecation  is  in  use  in  most 
lal>oratories  in  the  analytical  determination  of  the  content  of  sugar  in 
the  cane.  The  filtrate,  after  the  addition  of  the  acetate  of  lead,  ooStains 
in  addition  to  the  sugars  nothing  which  reduces  Fehling's  copper  sola- 
ion  with  the  exception  possibly  of  a  very  small  amount  of  amide  sab- 
'tances. 
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Tho  following  examination  of  a  jaice  collected  on  November  2, 1881, 
though  8onicwhat  late  in  the  season  and  after  a  slight  frost,  will  illus- 
trate some  points  in  the  general  composition : 

TThite  Liherian  cane  juice,  No,  1678. 

Per  cent,  of  j nice 65.00 

8)>ecific  jL^ravity ..•• 1.062 

Total  solids percent..  15.67 

Glucot^e do....    2.17 

Sucrose  hy  titration • • do....     9. 7U 

Kucrcwo  by  iK>larization • do....     9. 15 

Solids  uot  snf;nr do....     3.51 

Containing — 

Albumen ...per  cent..      .13 

Aiuido  bodies,  including  ammonia  salts • do 37 

Nitrate  of  i>otaHh ...do 01 

Inorganic  ash .....do....     1,12 

Organic  acids  and  fiber do....     1.90 

The  inorganic  part  of  the  juice  consists  of  soluble  silica,  iron,  lime, 
magnesia^  potash,  phosphates,  sulphates,  chlorides,  nitrates. 

All  attempts  to  detect  gum  or  any  carbo-hydrates  other  than  glucose 
and  sucrose  in  the  juice,  before  it  has  changed  its  character  by  standing, 
have  failed. 

After  the  juice  has  been  left  to  itself,  with  or  without  the  addition  of 
ferments,  it  undergoes  certain  changes. 

In  the  first  place,  it  deposits  a  white  substance  which,  under  the  mi« 
croscox)e,  shows  the  organized  structure  of  starch.  The  granules  are, 
however,  much  smaller  than  most  starches,  and  do  not  give  as  deep  a 
blue  color  with  iodine,  the  color  fading  out  in  a  short  time.  On  longer 
standing  there  collects  a  greenish  precipitate  on  the  surface  of  the 
starch,  containing  fiber,  albumen,  and  coloring  matter.  The  supernatant 
liquor,  however,  never  becomes  entirely  clear. 

During  the  course  of  from  twenty-four  to  forty-eight  hours  in  warm 
weather  fermentation  sets  in,  even  with  no  addition  of  yeast.  The  pro- 
ducts are  not  strictly  those  of  the  vinous  fermentation,  neither  are  they 
entirely  like  the  lactic.  Much  lactic  acid  is,  however,  formed,  together 
with  a  large  amount  of  mannite  and  a  smaller  amount  of  alcohol,  acetic 
acid,  glycerine,  and  succinic  acid.  The  same  thing  takes  place  even 
when  quite  large  quantities  of  yeast  have  been  add^  to  the  juice. 

If  the  juice  iiii mediately  on  extraction  is  filtered  through  pai)er  and 
allowed  to  stand,  the  cellulosic  fermentation  sets  in,  and  over  night 
white  clots  of  cellulose,  or  a  similar  substance,  settle  out  on  the  walls 
of  the  containing  vessel.  What  the  products  in  solution  are,  under 
these  circumstances,  has  not  been  investigated.  If  the  expressed  juice 
is  immediately  mixed  with  numerous  slices  of  fresh  cane  and  left  to 
itself,  lactic  fermentation  is  probably  the  form  to  be  expected.  The 
same  form  of  fermentation  always  occurs  on  adding  slices  of  cane  to  a 
pure  RU'^'ar  solution.  If,  however,  to  the  juice  sufficient  slices  of  cane 
are  added  to  fill  the  vessel  as  nearly  as  possible  with  them,  then  the 
mucous  fennentation  takes  place.  After  a  few  days  the  liquid  becomes 
sticky,  and  alcohol  precipitates  from  it  a  ropy  slime,  not  easily  soluble 
in  water,  and  resembling  the  gum  found  in  many  sorghum  sirups. 

THE  ACIDITY  OP  CORN  AND  SORaHUM  JUICES. 

The  juices  of  four  varieties  of  sorghum  and  two  of  com  have  been 
examineil  at  various  intervals  during  the  growth  of  the  canes  to  de- 
termine their  acidity,  and  with  the  result  presented  in  the  following 
tables. 

33  AG 
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While  it  is  impossible  to  draw  any  very  definite  general  oonclaBioii», 
owing  to  the  great  irregularity  in  the  amount  of  acid  present  in  juicee 
expressed  from  canes  in  the  same  stage  of  development,  it  is  apparent 
that  in  all  but  one  of  the  varieties  which  have  been  examined  there  if 
a  greater  amount  of  free  acid  in  the  juice  during  the  later  stages  os 
growth.  Two  of  the  sorghums  show  besides  an  apparent  decrease  to 
about  the  eighth  or  ninth  stage,  followed  b^  an  increase  later  on  in  the 
development  of  the  canes.  Beyond  these  conclusions  it  is  impossible 
to  go. 

The  determinations  were  made  in  the  following  manner: 

The  method  employed  for  the  volumetric  determination  of  the  acid 
present  in  sorghum  or  maize-stalk  juice  was  as  follows: 

50  c.  c  of  the  juice,  usually  of  a  greenish  or  greenish-brown 
color,  was  titrated  with  a  fit'tietli  normal  solution  of  sodium  hydrate 

°NaOH). 

The  acid  was  calculated  as  malic  acid=(HtC4n4  04). 

1  c  c.  of  r^HNaOss,  .00134  malic  acid. 

As  the  most  practical  indicator  for  the  final  test  of  saturation  of  the 
acid  juice  by  soda  solution,  a  dilute  solution  of  extract  of  loerwoodVa^ 
used,  which,  when  added  t6  the  juice  conUiining  a  slight  excess  of 
NaOn,  turned  to  a  bluish-purple  or  violet  color.  This  final  reaction 
was  made  in  small  porcelain  dishes,  into  which  a  few  drops  of  jaioe 
were  bmught  and  some  drops  of  logwood  added  by  means  of  a  glass 
rod.  Before  this  point  of  neutrality  was  reached,  red  and  blue  litmiw 
paper  was  employed. 

Tlie  calculation  was  as  follows: 

Of  No.  (>21i  sorghum  juice,  50  c.  c.  required — 

1.  44  c.  c.  of  ^^ELNaO  solution  for  saturation;  hence  100  c  a  of  jnioe 

2.  '^SS,  X  .00134  (malic  acid)=,  .11792. 
.11792  (malic  aijid)  i^ac^ 

^'  IMm  (specific  gravity  of  juice)=' "^^^V^"*  of  malic  acid  a 
100  c.  c.  of  juice. 

SORGHUM  JUICE  ACIDITY. 

Early  Amdrr,  Bow  1. 


Date. 
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Number 

of 
anulysia. 
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JuI'n 
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July 
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A II :,. 

AilL'. 

A.i- 
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Spt 
S.  ])t. 

Si  ]>t. 


23 

L'.'i 


2S 

1:9 
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•»  < 


:t 

7 

in 
17 


7 
!> 
D 
0 

10 
11 
11' 
If. 
15 
1ft 

u; 

17 
17 
IS 
18 


332 

351 
411 
441 

501 
57« 
KIO 
8K> 

M2 

l,OiU 
1.0->f> 
1.118 
1,220 


CO.  of 

wHNaO 

forlOOe.c 
ofjoloey 


npei'iiflo 

gnvityof 
Juice.' 


100 

120 

124 

96 

IM 
196 
192 

irm 

136 
160 
192 
196 
230 


L041 
1.617 
I.0I8 
L053 
LOSS 

Loes 

1.072 
L0S3 
LOMI 
1.4>9l 
1.091 
1.091 
1.089 

Lon 

L088 


Perefet 

of  arid 
lamalk. 


.19 
.131 

.m 

.151 

.w 
.m 
.IP 

.!« 
-Iff 

.» 
.243 
.91 
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SOKGHUM  JTUCE,  ACIDITY— Continued. 
Golden  Sikup,  Bow  4. 


D.I  to. 


N  amber 
of 


c.cof 


Specific 
gravity  of 


10 

n 

12 
14 
15 
15 
16 
16 
17 
17 
18 


analyais. 

forlOOcc 

Jnioe. 

of  jaice. 

391 

132 

L039 

504 

156 

L073 

581 

160 

L07f 

763 

184 

L083 

822 

152 

L085 

854 

196 

L086 

893 

172 

L079 

945 

192 

1089 

1.007 

164 

1.091 

1,062 

180 

1.095 

1,223 

252 

L087 

Peroont. 

of  acid 

assuJic 


.170 
.195 
.200 


.188 


.213 
.386 
.201 
.220 
.8U 


SORGHUM  JUICE,  ACIDITY. 
Wolf  Tail,  Row  21. 


Dat<». 


1. 

S. 

[». 
[). 
1. 

[). 
6. 
0. 

^ 

a. 
0. 
1. 
5. 
9. 
4. 
7. 


3 
4 

5 

6 

5 

8 

9 

9 

10 

11 

12 

13 

14 

15 


c  cof 
Number  iK__^  ^ 
of       '50^^*^ 
analysis.  forlOOc.c. 
of  Juice. 


404 

425 

453 

474 

616 

622 

696 

783 

846 

913 

964 

l.OJD 

1,087 

1,175 

1,254 


128 

120 

122 

M 

92 

88 

120 

88 

108 

156 

120 

152 

148 

152 

156 


Specific 

graTityof 

Joioe. 

L048 

L042 

L049 

L053 

L054 

L066 

L077 

L065 

L078 

L086 

L087 

L084 

L094 

L090 

L086 

Percent, 
of  acid 


.164 
.154 
.166 
.107 
.117 
.111 
.149 
.Ul 
.184 
.156 
.148 
.180 
.181 
.107 
.108 


SORGIIOI  JUICE,  ACIDITY. 

OO.MSEKA^A,    Row    25. 


Date. 

SUge. 

Kumber 

of 
analjsia. 

0.0.  of 

for  100  0.0. 
ofjoioe. 

Specific 

gravity  of 

Jnioe. 

Poreent 

of  add 

MmaUo. 

K       

1 
1 
2 
8 
4 
6 
6 
7 

t 

10 
11 
11 
13 

«8 

522 
632 
633 
634 
701 
702 
788 
866 
917 
976 

132 
64 
92 
80 
92 
72 
62 

m 

80 

100 

9* 

L032 
L035 
L045 
L044 
L043 
1.056 
L056 
1.062 
1.061 
L072 
1.075 

.171 

2  

.088 

1       

.118 

1       .            

.103 

1 

.118 

B                       

.091 

s          

.079 

1             .               

.101 

6                                 

.101 

0                                     

.125 

2                 .          

.119 

5                             

1  043              100 

1.07a 

.125 

9       

1,091            e«        Loa5 

3,184  ;            ir.2  '        L076 
1,258  ,            160  :        L072 

.084 

5       .               

.190 

7 

.200 
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CORN  JUICE,  ACIDITY. 
Egyptian  Sugar  Cork,  Plat  1, 


Jnly 

July 

Aug. 

Aug. 

Aug. 

Aug 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

8«'pt. 

Sept. 

tSept. 

Sept  10 


25 

26 

1 

6 

8 

9 

17 

18 


31 

•> 

7 
10 


Dftte. 


Stage. 


9 

10 
11 
11 
12 
11 
1.1 
14 
14 
15 
16 
17 
17 


18 


Nnmber 

of 
uudyals. 


366 
372 
481 
575 
585 
507 
729 
760 
805 
880 
934 
900 
1.051 
1,104 
1,110 


T 

CO.  of 

60  ^^■"grJriij  of.  otadd 

forlOOc.e.     Joioa.    'M»maSk. 

ofJiii< 


93 

152 

129 

152 

140 

124 

164 

184 

92 

148 

196 

80 

1.04 

1,32 

l.« 


L084 

L030 

L030 

1.096 

1.034 

L048 

L038 

1.063 

LOSS 

L061 

LOW 

L061 

LOTS 

L042 

L047 


.121 

.!« 

.156 

.187 

.Iffl 

.150 

.211 

.3S 

.117 

.Ut 

.175 

.100 

.13 

.1(9 

A90 


LiNDeAY^s  Horse  Tooth  Corn,  Plat  2. 


Date. 


July  25 
July  26 
Aug.  1 
Aug.  1 
Aug.  6 
Aug.  8 
Aug.  33 
Aug.  27 
Aug.  31 
fyeipU  2 
S<»pt.  7 
Sept.  10 


I 
c.  c  of 

Number  I  ^  TTM-.n  I  Spedflo  '  Percent 
of       |50*"'*^;griiTSyof  of  acid 
analysis.  forlOOce.     Joiee.     ssmaUe. 
ofjnioe. 


IMPORTANCE  OF  A  GOOD  MILL. 

It  is  most  desirable,  in  order  to  secure  the  beat  resalts  passible,  that 
P'eat  care  be  exercised  in  the  selection  of  a  mill,  since*  as  is  well  known^ 
there  is,  even  with  the  best  mill,  a  very  considerable  amount  of  sugar 
left  in  the  bagasse.  According  to  the  testimony  of  an  experienoed 
sugar  chemist  and  engineer,  it  is  probably  true  that  nearly  if  not  one- 
half  of  tiie  sugar  present  in  the  cane  of  Louisiana  is  left  iu  the  bagasse, 
for  he  says: 

To  a  fiYvmi  iiuuiy  it  may  api)car  startlinpj  that  about  50  per  cent,  of  the  snnr  iskft 
in  tlir  caiK'  at'tiT  it  i)as.so8  through  theordiuary  mill.  Some  who  donbt  this  Uane  their 
oj)inioihs  on  tho  appaniit  drymss  of  ordinary  baf^awc^  while  others  arrive  at  their 
<M)n(:lusion«  from  ex piTimcntH  which,  from  their  nature,  are  fallaciooH.  The  fellwy 
]i(>H  iu  tlie  high  percentage  of  juice  ehiimcd  for  the  mills.  It  is  probably  quite  oorrect 
that  by  taking  a  few  Iiuiidred,  or  even  a  few  thousand,  pounds  of  cane,  audpMU^ 
thtMu  carefully  through  a  gooil  mill,  such  high  percentages  may  be  secnred;  bnt  witfi 
ho  uverugo  mUl,  grinding  in  the  ordinary  way,  1  have  reason  to  b^eve  thftt  thapcf* 
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centage  of  jnice  obtaiued,  on  the  whole  weight  of  the  cane,  is  more  frequently  under 
fifty  than  over. 

The  above  estimate  of  loss  is  iiDdoubtedly  too  bigh,  but  all  are  agreed 
that  there  is  a  very  great  loss  iu  this  operation  of  expressing  the  juice. 

To  illustrate  this  more  fully,  let  us  take  the  average  results  of  the 
analyses  made  in  1881  of  the  sorghums  during  those  three  periods  when 
the  best  results  in  sugar  were  found. 

The  average  composition  of  the  juices  at  this  time  was  as  follows,  and 
it  must  be  remembered  that  these  canes  were  passed  singly  through  a 
mill,  giving,  as  will  be  seen,  excellent  results  in  juice: 

For  cent. 

Juice  expressed 58.57 

Sucrose  in  jnice 16.18 

Ghicose  in  juice, •...•••.•........  1.83 

Solids  in  juice 3.07 

But  21.08  per  cent,  of  the  juice,  the  amount  of  total  solids,  is  12.35, 
which,  subtracted  from  the  percentage  of  juice,  leaves  46.22  per  cent 
as  the  amount  of  water  exi)ressed  in  the  juice. 

Now,  the  amount  of  water  actually  present  in  the  cane  at  this  period 
is  probably  not  less  than  75  per  cent.,  which  would  leave  in  the  bagasse 
28.78  per  cent,  of  the  weight  of  the  cane  as  water,  and  since  the  bagasse 
constitutes  41.43  per  cent,  of  the  weight  of  the  cane,  there  would  stiU 
remain  in  the  bagasse  69.47  per  cent,  of  its  weight  of  water.  This  to 
the  ordinary  observer  would  appear  incredible,  since  the  bagasse  is  so 
generally  spoken  of  as  being  perfectly  diy  as  it  passes  from  the  mill. 

It  is  obvious  therefore  that,  since  even  a  good  mill  leaves  38.37  per 
cent,  of  the  water  of  the  cane  in  the  bagasse,  there  also  remains  along 
with  this  water  a  large  amount  of  sugar,  and  that  this  amount,  if  not 
equal  to  that  estimated  above,  is  yet  sufficiently  great  to  demand  that 
only  such  mills  should  be  used  as  will  secure  the  greatest  percentage  of 
juice. 

If  in  the  above  calculation  the  amount  of  sugar  lost  is  in  proportion 
to  the  per  cent,  of  water  remaining  in  the  bagasse,  it  is  clear  that  46.22: 
28.78::9.477:5.901;  i.e.,  while  in  the  expressed  juice  there  is  an  amount 
of  sugar  e<iual  to  9.48  per  cent,  of  the  weight  of  the  cane,  there  is  an 
amount  of  sugar  equal  to  5.90  per  cent,  of  the  weight  of  the  cane  left  in 
the  bagasse,  equal  to  62.27  per  cent,  of  the  amount  actually  expressed 
in  the  juice,  aud  equal  to  38.40  per  cent,  of  the  total  amount  present  in 
the  cane,  which,  as  will  be  seen,  is  equal  to  16.38  per  cent,  of  the  weight 
of  the  stripped  stalk. 

From  this  it  would  appear  that  the  general  estimate  as  to  the  pro- 
portion of  sugar  actually  recovered  in  a  marketable  condition  is  not 
far  fix)m  the  truth,  the  several  sources  of  loss  being  given  as  follows: 

Peroent. 

Left  in  bagasse 6 

Li08t  in  skimming ••...      2.5 

Lost  in  molasses 3 

Raw  sugar  obtained. •....•••• .••.••• •••      6.5 

Total  in  cane 18. 

LOSS  OP  SUGAB  IN  THE  BAGASSE. 

In  a  previous  report  some  results  were  given,  which,  through  an 
oversight  in  the  calculation,  were  erroneous,  and  these  results  are 
again  repeated,  in  order  to  correct  the  error.  Two  varieties  of  sor- 
ghum and  one  of  maize  stalks  were  selected  for  the  experiment.    Oare- 


518 


REPORT  OF  THE   COMMISSIONER  OP  AGRICULTURE. 


fully  selected  stripped  stalks  of  eaeli  kind  were  taken,  and,  in  order  to 
obtain  an  average,  each  stalk  >vas  split  lengthwise  into  halves.  The  half 
of  each  kind  wa^  carefully  weighed,  dried,  and  analyzed;  the  other  half 
of  each  variety  was  passed  through  the  mill,  and  the  bagasse  weighed, 
dried,  and  also  analyzed.  From  the  results  given  below,  it  will  be  seen 
that  in  eai*h  case  tho  per  cent,  of  water  present  in  the  cane  was  less  than 
the  per  cent,  remaining  in  th(^  bagasse;  the  average  per  cent,  of  Water 
in  the  thi*ee  varieties  of  cane  analyzed  being  80.2  per  cent.,  while  the 
average  per  cent,  of  water  in  the  three  bagassei)  is  8.1,5  per  cent  This 
lather  surprising  result  is  of  course  due  to  the  fact  that  the  expressed 
juice,  which  averaged  48.24  ])or  cent,  of  the  weight  of  the  stripped  stalks, 
contained  a  larger  percentage  of  solid  matter  than  did  the  fresh  cane. 

It  will  be  observed  also  in  these  I'csults  that  the  amount  of  sugar 
expresseil  in  the  juice  wa«  greater  in  proportion  than  would  be  due  to 
the  amount  of  water  expressed,  lor  while  not  more  than  half  the  water 
was  expressed,  it  api)cars  that  an  average  of  four-fifths  of  the  sugar  iu 
the  cane  was  exi>ressed  with  the  water.  From  the  published  results 
of  numerous  otlier  (experiments,  it  would  appear  that  the  proportional 
amount  of  sugar  wliich  is  expressed  with  the  ordinary  mill  pressure  is 
not  a  constant  quantity,  but  depends  upon  the  amount  present,  since  the 
following  results  show  a  wide  variation  in  this  respect;  for,  while  the 
I>er  cent,  of  water  in  the  Honduras  and  Sugar  Corn  were  nearly  the  same, 
as  also  the  per  cent,  of  juice  expressed,  the  total  sugar  found  in  the  Hon- 
duras was  nearly  twice  the  amount  found  in  the  Sugar  Corn,  and  while 
only  15.2  per  cout.  was  lost  in  the  bagasse  from  the  Sugar  Com,  there 
was  23.8  per  cent.  lost  iu  the  bagasse  from  the  Honduras.  These  experi- 
ments iu*e  of  so  great  practittal  importance  that  this  matter  should  be 
more  thoroughly  investigated. 

Lo88  of  sugar  in  the  lagasie. 


Hondu- 1  Honda- 
ra«.        rsui. 


1.428 


80.0 


BRrly 
AuxlMr. 


Emrly 
Amber. 


1,300 

CM 

7'J4 

47.01 

52.00 


84.  U 


Weiifht  of  <itrif)pi>d  cano poniidn.. 

Wi'i>:l)t  of  juii.'O ]uiiiu«1h.. 

Wvluhtof  \)acrnK.'4e I>ound8.. 

PiT  u«^nt.  ofjiiicrt 

l*i«r  (M'nUof  l>aj;i»s«o 

I'tT  4'1'iit.  cf  waitT  in  vixnf^ 

JVr  otMJi.of  wjilpv  in  lni^a^H«'  ; 

Per  ••••iiT.  offlrv  m:itt.r  in  v.nif '    20.0    j 

IVr  ri'nt.  <»t  ii^v  inatfi'i  in  hjij:iH«40 I     10.  0 

I't-r  iM-nt.oi'HU^^Hi'H  ill  dry  Imw)u«ko ' I    L'l.  8 

1*«T  r»'Tit.  of  sit;;:irH  in  «liV  <«ii»» '    :i{*.  1     ' 

1  Vr  c'wit.  < -f  Rn^arH  iu  fn-sh  chim j      T.tVS  ; 

1*«T  ci-nt.  of  8ii;;:ir.'*  in  tit  sli  1»i1^ji>.<p !      3.48 

INt  cent.  i»f  HU'^rars  in  batr.iH^t!  to  thai  in  c.inu ' |    4."!.  7 

I'ur  cent,  of  HU^iiid  lobt  in  b.i^:id.Ho I    ]l'o.8 


651 

75.  7* 
"24.*3* 


005 

447 

458 

40. 30 

5U.  61  I 

"«3*7' 


Guru.  I  Cmii> 


34.7 
8.44 


16l3 
10.4 


3.18 
87.4 

18.9 


832 

n) 

415 

Ml 

47. « 

51 37 

84.9 

88.7 

15.1 

ii.3 

10:1 

20.0 

8wB3 

i.H 

........ 

s».e 

........ 

li: 

ACTION  OF  LniE   UPON  THE  GLUCOSE  AN1>  SUCROSE  IN  JUICES  DUB- 
IN  G  EYAPOUATION. 

In  the  three  sets  of  experimonts,  the  results  of  whieh  are  given  below, 
ii  .soluti(m  of  the  stnnotli  jriven  «»qii;il  in  volume  to  li,0(M)  c.  c.  was  placed 
in  a  Iar;jre  ^hi.ss  llask  and  boilctl  in  the  oi)eu  air  o\  era  gas  stove  for 
several  honrs. 

Samples  w(»re  tak<Mi  at  tirst.  and  at  varying:  intervals  duriug  the  pro- 
cess of  boilinji-,  and  subjected  to  analysis.  These  samples  were  always 
taken  just  alter  tlie  evai)orat<Ml  water  had  been  replaced.  The  amount 
eva]K>rated  was  di'tei'aiined  by  »rradnatious  upon  the  side  of  the  flfld^i 
'jut  on  aeeount  of  the  >\idth  of  Flie  et>lnnin  of  liquid  it  was  diiBcnlt  al- 
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ways  to  bring  th«  fiolntion  back  to  tbe  exact  volome  of  the  original,  and, 
doubtless,  some  of  the  irregularitiee  recorded  below  are  duo  to  this 
cau^e. 

la  each  sample  taken  for  analyeiB  the  acidity  or  alkalinity,  glucose 
ami  suiToee  were  determined,  the  Bugare  being  estimated  by  the  same 
ni<'th04ls  used  in  the  unalysis  of  jnices. 

In  the  series  of  Kx)>eriiueDt8  lifo.  1,  no  color  appeared  until  sample 
No.  5  WHS  taken,  iit  (be  end  of  four  and  a  half  hours'  boiling;  the  solu- 
tion thou  bucame  ^ntdually  darker  until  sample  No,  8  vos  taken,  which 
was  very  much  darker  tiian  sample  No.  7. 

No.  y  was  still  much  darker,  and  then  the  coloration  proceeded  grad- 
ually until  the  end,  sample  No.  11  betug  of  a  sherry-wine  color. 

Ill  the  series  of  Expi^riments  No.  2,  there  was  a  gradual  darkening  of 
color  till  tbe  eud,  sample  Ho.  24  in  this  aeries  resembling  a  daik: 
whisky  in  color. 

Jn  the  series  No.  3,  sample  No.  1  was  coloriess;  "So.  2  was  dark-brown 
with  a  beary  precipitate.  Tbe  color  gradually  darkened  to  tJie  end. 
Sample  No.  12  wus  a  very  dark-red  wine  color, 

EFFECT  OF  LIME  DURING  EVAPORATION  OP  JUICES. 
ExPERUEin  No.  1.— jr«  liBu  »ddtd  to  mIbHiw. 
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KIMENT  No.  2.— A  UllJt  limt  added  to  loliilioi 
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EFli'ECT  OF  LIUE  DUHIKQ  EVAPOBATION  OF  JUICES— Cod liuaed. 
EXPEKIHBNT  Ko.  3.— ifucA  Ilau  add»d  to  toIktiM. 
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Id  conBidering  the  reaalts  of  tlie  above  experiments,  it  will  be  ob- 
served that  iu  the  serios  of  the  first  exi>erinieut,  where  do  Ume  wu 
added,  there  was  a  continaons  increase  in  the  amonut  of  glncose  and 
a  decrease  in  the  iimount  of  sucrose  as  the  resnit  of  the  boiliag,  bat 
it  will  be  observed  that  after  an  interval  of  two  boors  the  actaal  loss  in 
RQCrose  was  only  .09  gram,  while  tbe  increase  in  the  glocose  was  .64 
gram;  bnt,  as  is  well  known,  tbe  .09  gram  sucrose  wonid  fnmish  by  its 
inversion  only  .0947  +  gram  of  glncose,  which  is  mnch  leas  than  the  gain 
shown.  It  in  probable  that  tbe  commercii^  glucose  was  comi>08edof 
other  comiMJuuds  largely  intermediate  between  starch  and  glncose — com- 
pounds which  would  have  no  eflect  upon  Febling's  solution,  but  which 
by  boiling  were  rejulily  converted  into  glncose,  or  some  copper-rediu- 
ing  compound. 

The  generiii  result,  however,  is  manifest,  viz.,  the  rapid  and  contino- 
ons  inversion  of  the  sucrose  present,  until  at  tbe  close  of  the  experi- 
ment sample  11  showed  no  sucrose  present,  and  an  increase  of  over 800 
per  cent  in  the  amount  of  glncose. 

Tbe  increase  in  tbe  acidity  of  tbe  solution  is  noticeable,  amounting  to 
800  per  cent  and  determined  by  the  amount  of  lime  required  to  neuUal- 
ize  the  solution,  1,000  c.  c.  requiring  at  the  beginning  only  .004  gram, 
but  at  the  end  of  tbe  experiment  .032  gram.  It  will  be  observed  that 
this  inci-ease  was  by  no  means  coustaut,  bat  was  most  marked  afler 
about  eleven  hours'  boiling. 

In  the  series  of  I'^xperiments  Xo.  2,  where  a  small  amomit  of  lime  wu 
added  to  the  solution,  it  will  be  observed  that  the  solution,  at  first  al- 
kaline, becomes,  after  a1x>ut  nine  hours'  boiling,  slightly  acid,  aad  thii 
a^^'idity  increases  steadily  to  the  end  of  the  experiment,  until  bt  tbe  end 
of  thiity-fivc  hours'  boiling  the  amount  of  lime  necessary  to  restore 
neutrality  was  twiee  as  much  its  that  originally  added  to  tbe  solution. 
It  will  also  be  obsei-ved  that  after  the  solution  ha<l  become  distiiictlv 
a<^'td  tiie  inversion  of  the  sugar  became  much  more  rapid. 

It  n  ill  be  seen,  also,  that  during  the  earlier  periods  of  this  experimeut 
tbe  amount  of  glucose  increases  but  slightly,  although  there  is  a  grad- 
ual  decrease  of  sucrose.  This  is  doubtless  due  to  the  fact  tiiat  the  action 
of  tbe  lime  is  mainly  exerted  iu  the  destruction  of  glooose,  aa  has  been 
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8howu  iu  pre\ioas  reports  to  be  true  in  our  experiments  in  sagar-mak- 
ing  from  sorghum  and  maize  juices. 

The  practical  i>oiiit,  however,  to  be  observed  is,  that  so  long  as  the 
solution  reaiained  distinctly  alkaline  there  was  but  very  slight  loss  in 
isugar  and  slight  increase  in  glucose,  two  desirable  conditions  in  the 
economical  production  of  sugar  from  sorghum«  And  it  is  also  to  be 
remarked  that,  so  soon  as  this  alkalinity  was  destroyed  through  the 
formation  of  acid  products  during  the  boiling,  the  inversion  of  sugar 
bi'canie  rapid,  and  the  accumulation  of  glucose  becomes  very  marked. 
These  results  are  obviously  most  undesirable  in  sugar-making.  The 
conclusion  thus  Wit  would  be  that  the  solution  should  be,  during  boiling, 
kept  slightly  alkaline. 

In  the  seiies  of  Experiments  No.  3,  where  a  larger  quantity  of  lime 
was  added  to  the  solution,  the  efifect  at  the  outset  was  to  remove  from 
the  solution  as  a  precipitate  about  half  of  the  sugar,  and  the  remainder 
during  eighteen  hours  of  boiling  was  found  to  be  unchanged  in  amount; 
on  the  other  hand,  the  action  of  this  excess  of  lime  upon  the  glucose 
was  veiy  marked,  eftecting  practically  its  destruction  within  two  hours, 
and  ]>ro(laeing  fix>m  the  glucose  other  compounds  of  high  color,  which 
dissolved  in  the  liquid  and  gave  it  a  deep  wine-red  color. 

It  would  appear  Irom  this  last  series  of  experiments  that  an  excess  of 
lime  has  no  action  upon  cane  sugar,  as  has  already  been  established, 
and  that  its  etiect  is  to  diminish  rapidly  the  glncose  present,  and  darken 
the  solution. 

The  above  exi>eriment8  corroborate  the  results  of  our  practical  work- 
ing \vith  large  quantities  of  juice,  and  explain  fully  the  loss  of  glucose- 
shown  to  be  present  in  the  fresh  juices,  but  which  was  ibund  in  com- 
paratively small  quantity  in  the  sirups  manufactured  fix)m  these  juices. 


522         HEPORT  OF  THE  COMMISSIOliVEB  OF  AGBICULTUBE. 


APPENDIX 


In  the  following  appendix  there  will  be  found  the  reports  of  the  engi- 
neer, Mr.  Harvey ;  of  the  saprar-boiler,  Mr.  Lynch ;  and  of  Mr.  ParsouSf 
my  iissistant,  to  whom  was  intrusted  the  collection  of  data  during  the 
work  with  the  lar^e  snp;ar-mill. 

T]je  inibrnmtion  eniboilied  in  all  of  them  will  fully  corroborate  all 
which  has  been  already  said  as  to  the  reasons  for  faUore,  as  also  give 
goo<l  reason  to  anticipate  success  in  the  future. 

There  is  also  appeude<l  a  biblio^ni-phy  of  sorghnm,  arranged  chrono- 
logically, and  a  general  index  for  the  several  rei>orts  upon  sorghom 
and  maize,  to  be  found  in  the  Annual  Reports  of  this  Department  fot 
1878, 1879,  1880,  and  the  present  volume. 

Dr.  Peter  Collier,  Chemist: 

Sir:  I  have  the  hunor  to  submit  the  foUowing  brief  statement,  embodying  in  con- 
deDsed  form  a  rcx>ort  of  my  observations  in  comiectiou  with  the  manufactnreof  simp 
aod  Biifi^ar  from  sorghum  whih)  eiigioeer  in  charge  of  the  machinery  used  for  this 
purpose  at  tlie  Department  of  Agriculture. 

Work  was  commenced  on  the  2tith  of  April  with  one  of  ColweU'a  three-roll  hori- 
zontal mills,  having  a  guuoral  capaci^*  on  ordinary  hard  stalks  of  two  and  a  half  Unu 
per  hour. 

The  mill  worked  well ;  the  bajrasse  was  good  and  dry;  the  open  evaporaton and 
the  vacuum-pan  every  way  satisfactory.  Used  Blake's  vacnum-pump,  which,  after  s 
new  set  of  springs  had  been  atlded,  also  worked  satisfactorily.  The  engioe  was  con- 
nected with  thn  centrifugal  with  an  eiKht-horso  power,  and  worked  unusually  well 
AU  the  machinery,  in  fact,  was  in  number  oueonler,  giviug  no  trouble  whatever  do^ 
ing  the  entire  season.  Did  not  have  to  stop  one  hour  Irom  the  time  work  commenced 
till  the  work  closed  on  aecount  of  tlie  machinery. 

The  quality  of  the  stalks  delivered  to  the  deji'artment  was,  in  my  opinion,  poor,  eti- 
dently  not  being  ri])e  enough.  A  great  deal  of  rust  was  noticed  in  the  cane,  owing 
probably  to  the  drought. 

The  general,  man  a  gi'niont  of  the  juices  was  in  charge  of  Mr.  Lynch,  a  practical 
sugar-maker  from  Haliimore,  while  llit;  defecation  was  in  charge  of  Mr.  DuvaU,an 
experienced  dffeoator. 

The  simp,  before  the  sugar  was  separated,  was  very  light  and  of  excellent  qnalitf, 
and  measured  nearly  3,000  gal  Ions.  One  hundrtHl  and  sixty-tive  pounds  of  nearly  white 
sugar  was  obtained  from  the  sirups  made  this  year.  A  Kuiall  amount  of  a  second  czys- 
tallization  of  the  sini]i,  ])ui'g('d  from  this  sugar,  was  also  noticed. 

The  gumminrss,  wliicli  gave  so  much  trouble  last  year,  occasioned  partly  by  the  way 
the  vacuuni]>an  was  liaiidled  audiiartjy  in  the  cent  rifuga1,caurt4Ml  no  trouble'thia  year, 
sliowiug  that  with  pro))er  treat nu-iit  and  proper  handling  of  tlie  vacuum-pan,  aiKlt 
pr<»percentiilugal,thisnum,  so-called,  will  not  be  an  y  serious  i  neon  v  en  i  en  ce  tot  he  sn^. 

The  sirnps  made  this  yvar  weie  all  vor^-  fair  with  one  exception,  no  disagreeable 
sorghum  taste,  so-call«"d,  being  g«»neially  noticeable.  No  difliculty  wasfoaud  iuHell' 
ing  this  sirup  to  wliole.sale  dealers  at  'So  cents  per  gallon. 

Number  of  i>(>nn<ls  of  rane  crnshed -.----....... 459,444 

Number  of  gallons  of  juiet^  obtained -.--...•  ......  ......    26. TIM 

NumbtT  of  ])onuii8  ot  sirup  o'jtained --.•-••-..........    34,9^3 

Number  of  gallons  of  hirup  ohtaint'd ------.--..... 2,9r7 

Number  of  pounds  of  sugar  ol)laiiK'd ----•---..----.........         W 

It  was  necessary  to  employ  Sfventfen  in«*n  in  working  this  sugar-uiill,  laborers  beioc 
paid>'l.r>0  pcruit-ni,  skimint;rs  ^l.T.')  p.'r<li»'!n.  ami  niill-iVeders  •S'^.:^r>  per  diem.  Oneauo 
ou<*-half  tonstit"  soft  ('mnl>»rl;ui«l  coal,  'J. J  lu  pminds  to  the  ton,  were  used  on  anaverag* 
run  from  G  oV'loc-k  a.  in  till  10  p.  ni.,  cosiings').-'**!  per  ton  deliverod  at  the  deparluieut 

Amount  pai«l  for  lahor  and  rnuMing  mill $1,34S  U 

Amount  paid  tor  «o.il  and  v.Ovxl , 3^**' 

Total l,efi7  5S» 

Very  respc c tf nil  v, 

JOHN  S.  UARVEY,  CM^jEMmv. 
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^^\■^•OrTICAL  STATEMENT  OF  MR,   PETER  LYNCH. 

Mr.  Vttti'V  Lyiicli.  who  h:i4l  the  fircnt^ral  inaiia^oinent  of  the  eorgbiii;p  busineM,  super* 
iiiTt  luting  its  luaiiiiractni-c  into  ,jui(^4^  hirup,  aud  sugar,  sayH  that  he  hiM  had  tifi<H)n 
vcar.V  ('\])i'I-i<'Iu-(^  as  a  su^ar-boilorwith  Cuhan  moloHSce,  cane  sueari  grapesugar,  &o. 
i'hat  of  iho  'i^'Di-  *i:alloii8  of  lij;ht  binip  ohtaineil  Octouer  5  and  6,  Itidl,  there  were 
from  17r»  to  *J<H)  jKuiiuls  of  sugar  obtiiiued — uearlj  one  nonud  por  gallon.  It  was  good 
hu^ar,  worth  H  to  'J  ccnt-H  a  iK)und  wholesalt^.  Would  polarize  between  9G  and  DH. 
No  K)>etMal  uieauH  were  used  to  obtaiu  this  result.  It  was  boiled  to  a  proof  that  would 
grauuhito.  Tht*  Juice  from  which  this  was  made  contained  on  an  average  from  2.8  to 
;{^  p(*r  ('(Mit.  of  glucose  and  from  II  to  13^  per  cent,  of  cane  sugar. 

The  mill  workeil  excellently,  and  every  particle  of  juice  nossible  was  extract^nl. 
lla<l  this  same  quality  prevailed  with  all  the  season's  juice,  the  same  average  quality 
of  sii^ar  would  ])rohal)ly  have  b(»on  obtained  every  day. 

The  only  canen  i-eally  worth  anything  were  those  worked  that  day.  On  other  days 
the  ]>roportion  of  glucoM^  was  greater,  owing  to  bad  cane.  Do  not  think  the  quality 
of  sirup  made  thiH  year  as  fair  an  average  as  might  be  expected  with  fair  soil,  fair 
climate,  Sec.    Good  soil  ought  to  raise  from  IG  to  18  tons  of  stripped  stalk. 

For  the  reHults  of  the  season's  work  no  blame  can  be  attached  to  the  machinery  or 
anything  else.  The  only  cause  for  failure  to  make  sugar  was  that  the  cane  was  not 
sutiicieutly  ripe. 

STATEMENT  OF  THE  FARMER,  L.  J.  CULVER. 

On  Tuesday,  May  10«  I  began  planting  the  sorghnm,  using  ''Link's  Hybrid"  and 
"Early  Auiber*'  seeil.  I  planted  about  thirty  acres  of  each  variety,  but  very  little  of 
it  sprouted,  owing  to  the  cold,  damp  weather  that  immediately  followed  the  sowing. 
On  the  27  th  I  couimenced  replanting  the  same  varieties,  and  Uiis  lot  of  seed  waa  nearly' 
all  destroyed  by  worms.  On  June  7  I  commenced  replanting  the  third  time,  and  fin- 
ished the  work  .June  IS.  This  third  lot  of  seed  was  rolled  in  coal-tar  in  order  todriire 
away  the  worms.  It  sprouted  quickly,  but  on  July  15  the  cane  did  not  average  one 
foot  in  height.     I  began  cutting  the  cane  September  19. 


Washinqton,  D.  C,  November  3, 1881. 
Prof.  Petkr  Collier, 

Chemini,  DqHirimvtit  of  Agriculture: 

Sir:  Herewith  I  pn^seut  a  report  of  the  work  done  at  the  sugar-mill  between  Sep- 
tember 27  aud  October  2ri,  IKHl. 

Machimry. — The  machinery  was  in  charge  of  Mr.  John  Harvey,  engineer  of  this 
department.  His  report  is  append«Ml,  antl  states  that  everything  abotit  the  machinery 
was  Hat  ihlactory,  tht^  only  drawback  being  an  occjuiional  lack  t)f  water  in  the  conden- 
ser connected  with  the  vacuum-pan  ;  this  lack  of  water  preveut^nl  as  rapid  evapora- 
tion from  the  vacuum-pan  hh  mi;:ht  otherwise  have  been  attained,  but  the  sirups 
made  neem  not  to  have  hcen  injured  by  the  longer  boiling  and  the  slightly  higher 
temperature  of  tlie  vacuuni-])au. 

Mamujrmrnt  of  juicci<.--'\\\v  practical  treatment  of  the  sorghum  juices  was  in  charge 
of  Mr.  JNter  Lyncli,  of  Baltimore,  Md.  Mr.  Lynch  is  a  sugar-boiler  of  tifteeu  years' 
practical  experience  in  the  working  of  Cuban  molasses  for  sugar;  he  has  also  had  two 
years'  experience  in  working  H(»rghnm  juices  at  Crystal  Lake,  Illinois.  Mr.  Lynch'* 
nniiiag«>ment  was  such,  in  my  opiuitm,  as  to  atVord  the  best  results  obtainable  from  the 
jnic4*H  furnished.     A  synopsis  of  liisre(»ort  isu]>pended. 

AudliiMH  and  culcuhitionii. — The  umlersigned  hask<*pt  a  careful  acconntof  the  amounts 
of  cane  aud  juiix's  worked,  nn<i  of  the  pro<iuct8 obtained  in  fonu  of  molasses  and  sugar; 
durin»:  on**  wtrk's  absence  this  part  of  the  work  was  in  charge  of  Mr.  C.  Wellington 
of  this  (livisiou.  The  analyses  here  represented  were  made  by  laboratory  assistants 
who  have  ha<l  such  an  amount  of  experiunc^  during  the  past  two  years  as  to  entitle 
the  n*8ults  obtained  to  the  fullest  confidence. 

MtthoiU  '>/  unali/yiM. — The  methods  used  in  these  analyses  were  those  detailed  in 
Annual  K^'jMirt  <)!"  this  Department,  lrt*^0,  p.  42. 

I\)lari»rt,ju'  if^ts. — Kach  Juice  and  each  sirup  was  polari'/e<l  in  order  to  have  a  check 
on  the  analyses  made  hy  the  other  metho<l.  It  appears  that  when  a  Juice  or  a  simp  is 
*'  noinuil,"  that  is,  when  it  eontains  a  Hiuch  smaller  amount  of  uiier>'8tallizable  sngar 
(gluco84')  than  otery^rallizahle  suj;ar  (sucrose),  the  results  an^  fairly  comparable  with 
those  ohtaiiKil  hy  analNsis.  Ikmuj;  usually  a  little  lower;  but  when  inices  or  sini]iH 
are  **ahnorn!  il."  that  is,  co:itain  more  glucose  than  sucrose,  the  resnlts  obiained  by 
the  [Kilariseoj,.-  are  no  loii-^.-r  trnst'.vorthy. 

(Quality  of  Jim  >  a. — Kx(  «-;»r  on  the  altenumn  of  October  4  and  the  morning  of  Ooto- 
iH'r  5,  the  anion;  is  of  trlm-ose  and  solids  not  sugar  in  the  juices  were  either  in  excess 
of  the  amounts  oi  ''titTOMe.  or  so  nearly  e«pial  thereto,  as  to  atlbrd  no  reasonable  ground 
for  the  h«'ii«'t'  th":it  any  eon.Nider,ihle  crystallization  could  be  uxi)ecte<L  It  is  generally 
conceded  hy  piactiLal  £>ugai'Uiakcrs  that  when  the  amount  of  substances  not  crystal- 
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lizable  sufi^ar  are  eanal  to  or  exocpcl  the  amount  of  crystal lizable  sugar  in  any  fiirap, 
little  or  DO  crytitallization  can  taku  iilaco ;  certainly  nor  enouuh  to  pay  for  seitaroiinf; 
the  crystals.  And,  further,  it  is  known  to  be  a  fact  that  the  greater  the  excew  of 
crystailizable  sogar  above  the  ghic(»8e  and  other  solids  in  the  sirup,  the  greater  will 
be  the  amount  of  crystals  which  can  l>c  recovered  from  the  simp. 

Quality  of  airups, — ^The  sirups  obtained  were  Ruch  an  would  be  expected  ftom  the 
couipositiou  of  the  juices  worked.  Those  lunde  on  Oittolier  5  and  ti,  from  the  jniccs 
extracted  October  4  and  5,  were  a  very  light  color,  pleasant  taste,  and  have  already 
furnished  200  pounds  of  very  high-grade  raw  sugar ;  they  are  now  again  ctystalliziDg 
and  will  furnish  a  contuderable  additional  amount  of  crystals. 

It  is  probable  that  the  sirups  made  on  October  19  mav  furnish  some  crystailizable 
sugar,  as  may  also  si*veral  other  samples  mode  on  the  dth,  11th,  and  17th  of  October. 
The  latter  can  hardly  furnish  enough  to  pay  for  the  expense  of  separation  from  the 
molasses. 

The  sirups  from  which  no  crystallization  may  be  expected  were  in  nearly  every  gam 
of  medium  color,  good  body,  and  were  remarkably  free  finnn  the  raw,  unpleasant  tastt* 
so  frequently  noticed  in  sorghum  simps  which  have  not  been  properly  made.  Mr. 
Lynch,  who  is  a  practical  jndee,  aftirms  that  they  are  worth  on  an  average  tailj  ten 
cents  more  per  gallon  than  Cuban  molasses,  and  that  they  are  well  adapted  for  use, 
without  refining,  for  domestic  and  bakers'  cooking.  An  ofier  of  33  cents  per  gallon  for 
the  whole  lot  has  aln.']Mly  bcH-iU  made. 

TabJ<*+}  A,  B,  and  C,  prewntcd  on  page  5(M>,  need  no  explanation.  They  represent, 
it  is  believed,  all  tb«{  more  important  practical resn I tii  attained,  so  far  as  such  resoltf 
can  be  expressed  in  figures. 

In  conclusion,  I  would  state  that  thid  seas<m'8  experience  in  the  sngar-mlll  hai  de- 
veloped the  following  facts: 

Ist.  The  canes  used  were,  with  one  exception,  too  immature. 

2d.  The  juices  were,  conH<^quently,  not  r>f  sncti  composition  as  to  give  any  promiM 
that  the  sirup  made  from  them  could  furnish  any  considerable  amount  of  oiyitals. 
(See  this  report.  Table  B,  page  r>06.) 

3d.  The  sirups  wens  cons(H{U('iitly,  of  such  composition  as  could  not  be  expected 
(except  with  two  or  three  exceptions)  to  furnish  crystal^  in  any  nayinff  qnantitiefl. 
(Table  C,  page  508.) 

4th.  Those  sirups  which  would  not  crystallize  as  well  as  thoMe  which  would  were  of 
good  color,  body,  and  taste,  and  well  ndapte<l  for  cooking  purposes.  They  fonnJ 
ready  sale  at  33  cents  per  gallon  for  the  whole  lot. 

5th.  The  reason  assigned  for  the  poor  quality  of  the  canes,  and,  consequently,  the 
low  percentages  of  crystailizable  sugar  in  the  simps,  is  that  the  sorghum  seed*  were 
thrice  planted,  in  consequence  of  eold  weather  and  the  ravagea  of  cut-worms.  The« 
circumstances  prevented  the  cane  from  being  sullicieutly  mature  when  the  time  for 
workiue  came. 

Very  respectfully, 

IIENRY  B.  PARSOKS,  JariiUaa, 
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Millut,  experiment  with lS7g  :  i^ 

Millet,  table  of  experimeiitw  with --..-. 1^79  Ij: 

MlUet,  variety  ;irowii  ami  invfHtipit4*d '  it(79  .> 

Mineralmatter  in  sorghum  juice '  ](j}<i  '  41.': 

Mo1a(M(«B,  amount  impoi-te<l  in  1H79 ]fiMi  4C; 

Mncns  fermentation  of  Horjthuni  juice j  ]kri  5lii 

Number  of  Htalks  jmt  wrw 1  |j^i  497 

Obfect  of  experiments  with  Hmall  mill ](lfil  47^ 

OnJKiQal^ta {fttQ  > 

Paperpulp ;  ift^  '  13:; 

PamouB.  H.  B.,  aasintant  chemiHt,  Htatement  of ,  ]^]  333 

Peail  millet,  ainip  from !  ijjtji  sj 

Period  for  working  8or;{h am ]g^)  '  5|f 

Period  of  probable  cr>'Btallizable  nu>nir  in  maize jfrj^  jjf; 

Permangnuate  proceas  for  the  cMtimat  ion  of  sugara  in  jnii'ea— preparation  of  the  Jnlce.  j  1879  ft'i 

Planting,  care  neceHsar}*  in ]ftj«|  511 

Planting,  mode  of . , i  ij<(i|  379 

Pbtntiug,  time  of !  jfim  '  3T8^>i 

Planting,  time  when  crop  waa  planted jfii«]     37<i^s>l 

Planting  to  maturity,  time  retiuiriMl ,  ^khi  f-l'' 

Platen  graphical,  explanation  of ]}{>(1  414 

Plata,  experimental,  size  <»f j><gl    3T9.3i«l 

Polariacopic  and  analytical  detenu inat ion  of  sncroite  in  Horgham  and  maice  Juioea,  ' 

agreetmentin :  1J0»1  '  i'i 

l*olariricope  and  titrution  result h  compared If^l  4:5 

Polariacope determinatiouB accounteu  for \  ]kri  '  .W 

Polarization  and  amilyiiiM  c-ompni-ed ]  jasi  47.' 

Polarization  and  analytical  ichuUh,  (explanation  of  diflerence  Iwtween ]ft{i|  47; 

Polarization  of  juictVand  AinipA ■  ]|mi  471 

Preparation  of  the  juic(>,  permanganate  proce.HS jg79  '  id 

Pre«*Bing  of  RtalkA  necoud  time  adviaable ;  187H  l(C 

Pro<'eHB  um.«d.  F.  L.  Stewart 'h  patent 1H7H  ■  S^ 

l^roceaa  for  the  estimBtion  of  HugarB  in  juirrx— pennanganate  preparation  of  the  jnici*.  1979  '■  fiS 

l*ro<lne*tB  of  fermentation  of  mirghiuu  jiiice .....' \m\  ."iU 

l*mmpt  working  of  Borghuni  nm:eH:turv Ih^l  jil 

Pulp  baper ISKO  IK 

Kainfall  and  teniporatiiio,  disniisMion  of ]f^\  4;« 

Rainfall  and  t»'mp«'ratuii'  for  l."»^0  :ind  H^l l,<m  45! 

Hainfall  and  t««mp«Taturi»  for  tin-  s^-urtnn.  Uibl«' 1  {jtfio  13* 

liainfall,  «'tfect  of.  «  xplaim-d ."  ]hj»1  W 

Itainfali.  total,  and  mean  t«  ni]Nrntiire.  Wnrihington.  May  1  to  NorenilKT  lU).  ISi^O,  ■ 

tableof ],  IKftf)  jjfi 

RaiuH,  etlect  on  jnicv ■  im\  4W 

Rain-BtomiH.  heavy.  May  1  to  Xov«-inb»'r  30.  IShfU,  tabb' iH^m  V.'T 

lleaBon  for  failure  in  Hiicnruiiiking IKKI     M^UB 

Itelative  :<mountM  of  Hii«:nr  in  ditl»'ri*nt  prtri-i  of  st.nlks .....!..•  iJiTK  101 

lielatlve  Ivngths  and  wtightrt  of  ditft'runt  varietios  of  Borghum ,'.'.'..  l**?!  4W 

IMntive  lengtln  and  weights  of  difl'erent  varieties  of  maize ['  ]}4^  iw 

lU'planting  of  Horghum  Rud  mai/.*^ I  itgi]  5*1 

ICt'iiUuting.  why  uuudviHabU? '..'.'.  IKKl  'M 

l{4'iK>rt  of  farmer  as  to  crop J,,  ^^mI     .>i,:-j.J 

Kivtull  of  U-ltiug  cune>  remain  rut  Ik-Ium*  working "  \nni  'iJl 

lii-HuItH.  average^  fn»ni  maize  in  l»Vo ISf^l  4*' 

Reaulta,  avi^rHgc,  from  nj:ii7.e  in  IH^I  ....!!!!  l»«l  W 

UemltB,  average,  from  B<irgbuni  in  IhSO ],,  l^j  iK» 

Reauha,  avoragr.  fiom  horghnm  in  IWI []'  ]Kh1  Vfi 

K»*Bnm6  of  ex|KTim«'ntB  with  niaizi*  and  fH>rghum |]]]  yyjH  Id 

Uipeuine.  timo  n.-quinsl  tor "[\  m^i  516 

MTum  and  HMlimeut  o]>ruin(Hl  in  dt^fecating  the  juice,  table  of  analyaea .1* j  jctTB  ,  ^ 

H-^Bim  of  IWl  vorj' uutiivorablo '*"1  X881  ^ 
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Suck<'rin;:,  importance  of 

Sui'TdBo,  (fiirl.v  apn«anuine  of,  in  sori^hum  and  maizo 

SiicriHie  eHtiuiat**(l  l)y  p<>1ariH0O}M) 

SucniHii  in  iimnalnrft  fuim*!* 

Sui.'P>K4'  in  .1  itic^,  otiitot  of  fi;rti1iK<-ra  on 

Sucnwn  ill  ,jnirf8,  how  dctermiucd 

SncniM,  Invcraiou  of,  in  iiiii'tH) 

SnoruHC, loiw  of,  in  manntsM-tiim  of  airupa 

Kucni.Hf)  in  inaizt^  by  polaiiHCutpe 

SucTo.^4o  in  8orf;ha!*>a  by  jmlanHOopa ~- 

KnciiiBi^  preBent  in  all  varit^f ie^a  at  aame  etagiis  praotk'ally  theaamo..... 

KaoroHca,  tablit  of  avera^B , 

Pu^ar,  al>8olut4*l(Miiof,  in  mnnafaotura .., 

Sncar.  amount  imported  in  lk(79 .., 

Rnfiar,  amoant  prodnoed  from  sirap .1. 

Supir  and  coin  for  canning 

Safcarand  crain  from  niai^ ■ •• .••,•••., 

SiipiT,  avatlaldo,  at  different  atagiea  i^f  doveiopiuent 

Kii^ar,  availablo,  in  maiae 

Suf^ir,  availablu,  in  aorKbnm..... , 

8ui;ar,  avflilabla,  in  suckered  and  nnnnokorod  canes  ooiuparcd 

Sii^ar.  avidluldel  proflucMl  at  large  niiU 

Sufiar-boilcT  (P.  Lynch),  statement  of .-••..........., 

Sugar  cauo,  analym*!} — butt, middle,  top r-- •••..........< 

Suirar  cane,  aiialysi'sof  Joiceaof 

Sugar  can<*  and  Horirhnni compared 

Sugar  cane,  not  a  variety  of  sorghum 

Sugar  from  maize  and  sorghum  oomparea  favombly  with  angar-cane  sugar ^.. 

Sugar  from  maize  and  sorghum,  practicability  of  making 

Sugar  from  maize  and  sorghum  profitable...^ 

Sugar  from  sorghum 

Sugar  from  sorglin in,  method  of  obtaining 

Sugar  from  simp,  how  much ^. 

Sugar  from  sirup  niado  by  farmeV 

Sugar,  inort-aso  of,  in  Juices  during  late  stages  not  due  to  drying  np  of  plant 

Sugar  in  difiermt  parts  of  stalks,  relative  amounta  of '. 

Sugars  in  Juices,  p^Tuianganate  itrocvsa  for  the  estimatinn  of— preparaUoa  of  the  jntoe 

Sugar  in  maizo,  period  of  probable  maximum  of  crystalliaed , 

Sugar,  inversion  of,  in  comstalka 

Sugar,  loss  of,  in  bagaase • , 

Sugar  made  at  large  mill  from  sorghum , 

Sugars  made  from  sorghum,  maize,  Scr. 

Sugar-making  erporimenta,  large  mill , 

Sugar  making  from  sorgbum,  ease  of 

Sugar-making,  results  of  experiments -. ..---..... , 

Sugjir  producH»d  at  larf^omill -•-...-.,.. I*... 

Sngar  purged  in  centrifugal  at  large  mill LUJ-J. 

Sugar,  quantity  of,  made  at  large  mill -....!. I.I. , 

Sugar,  relative  amount  uf,  in  Juice  of  1880  and  1881 .....IIII.., 

Sugar,  relative  losso^,  in  manufacture -...-..II"!!!. 

Sugar,  sorghum,  dt-tails  of  mauufuctura -•-...  ...mii'II, 

Sugar,  sorghum,  vield  per  acre ....I!!I" 

Sulphurous  acid,  Wiictlr  of •••--.-..... "II !1I! 

Sirups  made  at  large  mill,  analyses  of -.-I.IIIIIIIi 

Sirups  and  sugart  receivi^  fivm  abroad,  analy^<e8  of,  table IIIIIIIIII 

Sirup,  cost  of  making -•-.•-. Illlllill, 

Sirups  made  at  laige  mill -.IIII!I!!I 

Sim])  made  at  large  mill,  quality  of IIIII!!!!! 

Sirup  msmufactuns  iiu'thod  purHUHl -...-IIIII!!!II 

Sirup,  muuiiracturc  of,  experiments ••--.-Illlllllill 

Sirup  ni.mtituctuiv,  t iuio  required Illlllllill 

S»rup  of  H<irghui!»,  ch.ir:iot<irof -IIIIIII!!!! 

S'.rijps  from  mnulium,  pearl  millet,  and  coiUi*talk.'*,  table  of  cxperimeuta  ...Illllillll 

Simp,  pmvntage  of.  in  Jiiice IIII'IIII 

Sirnp  BuilAblc.  fur  j»nMluciiig  sugar II!II'*"I*" 

Ta^'le  of  iiveragci  glncohts --IIIIIII"!"! 

Tabic  of  av«-ragr<?iolidH  I*** ' 

TuMn  of  av»'iage  saonmc 

Tables,  HjMH-itic-gravitv.  maize  Juices,  IP^i; 

Toitles.  «]»ecilic-gmvity,  maize 'juices,  loSI 
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Total  aolidft  in  Jnioes,  kow  determined ^..^••. 

TTnriiM)  CMMM  worthier*  fowiug^r  ....,..« •• 

Unripe  aorgbum,  OAu«e  of  falluM , 

T7tUis*tion  of  wacte  {irodnota ^.^....^ 

.Varietvofoorn  oaed  , 

Varieties  of  maisc    -. '. ^. 

Tarietiea  of  maixe  planted v 

Varietiea  of  maize,  relatlre  lengtha  and  weighta  of  diflbr^t 

Varieties  of  soixhum 

VarfHiesof  sorgham  and  millet  grown  sad  inresti^ted 

Varieties  of  aorghnm  oultlvated  at  the  Department 

Varieties  of  sorgbom  planted , 

Varieties  of  aorgbum,  relative  lengtbs  and  weights  of  different y, 

Waste  products,  Qtilixation  of   , 

Weigb is  and  lengtbs  of  different  varieties  of  maise,  relati  ve 

Weicbts  and  lengths  of  dlflerent  varieties  of  sorghonv,  relative 

Working  period  ft>r  different  sorghums...^. 

Working  period  of  sorghum , , 

Yield  oiaorgbum  per  acre ,... 

TleW  of  sorgbum  per  acre .^ 

Yield  of  stripped  oomstallLs  peraere .^ 
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ADDITIONAL  WORK  OF  THE  DIVISION. 

In  addition  to  these  investigations  of  sorghmn  and  maize^  the  chief 
work  of  this  division  has  been  as  follows: 

1.  Examination  of  the  various  methods  for  the  analysis  of  phosphoric 
acid  in  fertilizers. 

2.  Examination  of  commercial  glucose  and  grape  sugar. 

3.  Analyses  of  sea- weeds. 

4.  Analyses  of  soils  and  peats. 

5.  Proximate  analyses  of  "poii 
buckeye.'^ 

6.  Proximate  analyses  of  grasses^  feed-stuffs,  fodder,  and  vegetables. 

7.  Examinations  of  32  samples  ot  wheat, 

8.  Analyses  of  maize  and  sorjjhum  as  fodder  plants. 

9.  Analyses  of  ensilage.  • 

Besides  the  above,  there  have  been  made  a  large  number  of  analyses 
of  mineral  and  ])otable  waters;  of  samples  of  fertilizing  materials,  as 
marls  and  fertilizers ;  of  soils  and  kaolins,  and  assays  of  numerous  ores  of 
gold,  silver,  load,  nickel,  copper,  and  iron,  and  of  coal;  as  also  of  various 
minerals  submitted  to  this  division  for  examination. 

In  addition  to  the  above  work  of  this  division,  the  amount  of  corres- 
pondence has  steailily  increased,  and  to  such  an  extent  as  to  requii*o 
nearly  the  entire  time  of  one  person  to  attend  to  the  same,  concerning 
matters  which,  though  requiring  no  analytical  work,  are  yet  legitimate 
subjects  of  inquiry  from  the  agricultural  community. 

It  appears  most  desirable  that  for  such  purpose  provision  bemade  by  the 
appointmeTit  of  a  clerk  to  whom  such  correspondence  could  be  deputed. 

Tlie  demand  for  better  iabonitory  facilities  for  the  proper  performance 
of  the  increasing  work  devolving  upon  this  division  of  the  department 
becomes  more  imperative,  as  also  for  an  increased  force  of  assistants. 

EXAMINATION     OF     METHODS    FOR    THE    DETERMINATION    OF    PHOS- 
PHORIC  ACID    IN    ITS   VARIOUS  FORMS  IN  FERTILIZERS. 

In  aeeordanee  with  the  request  of  the  committee  apx)ointed  at  the 
Cinchmati  meeting  of  a^nncultuml  chemists,  the  examination  of  the 
action  of  oxalate  of  ammonia  on  various  commercial  fertilizers,  aocord- 
ixxg  to  the  schehnle  sui)plied  by  them,  has  been  carried  out  with  the  re- 
sults given  in  the  accompanying  table. 
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The  conclasioTi  from  these  remits  is  that  the  anionnt  of  phosphorie 
aoid  di8Ho!ve(l,  or  of  so-called  ^'reverted"  t»ho8i>horio  acid  present,  is 
depeudent  entirely  on  conditions,  varjdng  in  all  cases  according  to  the 
delation  of  the  reagent,  temperatnie  of  treatment,  and  time  dnrtng 
which  the  action  of  the  solvent  is  continaed.  It  will  be  necessair.  u 
this  reagent  is  emplejed,  to  dedde  the  exact  conditions  nnder  whudi 
the  determination  is  to  be  made,  and  it  is  evident  that  in  no  case  woold 
the  separation  of  dlealdc  from  triealcic  phosphate  be  an  exact  chemical 
one,  »8  some  tvicalcic  phosphate  &  probably  dissolved  nnder  any  cir- 
cnmi^tances.  In  addition  to  these  results,  others  were  obtained  with 
the  same  superphosphates  and  several  native  phosphates  and  sped* 
mens  of  g^ronud  bona 

The  reagents  which  were  employed  were— 

1.  The  ordinary  citrate  of  ammonium  solution,  neutral,  specific  gravity 
1.09. 

2.  A  selation  of  the  acid  citrate  of  ammonium  of  specific  gravity  1.09. 

3.  A  solution  of  the  citrate  of  ammonium  of  the  above  specific  gravityi 
made  strongly  alkaline  with  ammonia. 

4.  A  solution  of  neutral  cttrate  of  ammonium,  prepared  by  neutraliz- 
ing the  asid  citrate  with  carbonate  of  ammonium,  according  to  the 
method  of  Herziielst  and  Fenerlein* 

5.  A  solution  of  oxalate  of  amuumia,  containing  five  grams  <rf  the 
salt  to  the  Itfer. 

6.  A  solution  of  oxarate  of  ammonia,  containing  five  grams  to  the 
liter,  made  strongly  alkaline  with  ammonia. 

Attempts  to  employ  acids  in  a  diluted  form  were  &ilures,  as  is 
^bown  by  one  or  two  experiments  with  citric  acid.  From  the  deter- 
minations given  in  the  accompanying  tables  it  is  plain  that  the  action 
of  these  reagents  is  different,  but  that  the  amount  dissolved  is  still  fixr 
in  of  tbem  a  function  of  the  time,  temperature,  and  concentration,  as 
was  found  to  be  the  case  with  oxalate  from  our  results  in  the  first  series 
of  experiments.  All  the  reagents,  too,  have  a  decided  solvent  action 
on  tricalie  ]>hospbate  found  in  most  of  those  native  phosphates,  guanos, 
and  bon(»8  which  were  employed.  Only  the  very  hardest  sorts  of  min- 
era!  i)hospIiate8,  like  apatite,  resist  the  action  of  even  the  mildest  sol- 
vents. The  action  of  acid,  neutral  and  alkaline  citrate,  presents  some 
unex]»eeted  resultn.  While  it  has  been  sliowu  that  in  the  case  of  onlinaiy 
bone  sniH'rj>h(>Rphates  the  acid  citrate  dissolves  more  than  the  neutral, 
and  the  neutral  more  than  the  alkaline,  the  contrary  takes  place  with 
ferruginous  phosphates  like  the  navas»a,  and  the  most  phosphoric  aicid 
is  disKol  ve<l  by  the  alkaline  citrate.  This  shows  the  necessity  for  adapt- 
ing our  methods  to  different  kinds  of  fertilizers,  and  that  one  method 
i^  not  suitable  to  all. 

The  rt  sultM  bring  out  many  more  points  which  are  evident  after  a 
can^ful  examination,  and  among  them  the  fact  that  the  amount  of  ferric 
phosphate  which  i^  dissolved  in  the  navassa  phosphate  is  never  defi- 
nite, but  varies,  as  has  been  shoxni  to  be  the  case  with  the  total 
amount  dissolved,  according  to  the  conditions  ef  treatment.  From 
this  it  becomes  apparent  how  very  difficult  any  accurate  analysis  of  a 
navas>a  phosphate  is,  for  we  are  dealing  with  a  far  more  complicated 
mixtuiT  than  is  found  in  an  ordinary  acid  bone  phosphate.  As  yet  no 
method  has  been  proposed  which  can  furnish  anything  more  than  the 
merest  enipyrical  results  in  the  case  of  anything  but  pure  bone  phos- 
phate and  similar  material  free  trom  iron. 

Keutral  salts  of  citric  and  oxalic  acid  appear  to  fhmish  the  best  sol- 
vents, or  those  to  be  most  depended  on.    A  proper  modlBoatian  of  Iha 
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Oxalate  method,  however,  with  the  understaBding  thai  the  stv^gth  of 
aolutjoa  must  be  varied  for  snoh  phosphates  as  the  navaaaai  op  perhaps 
the  time  of  digestion  increased,  which  amonnta  practicallj  to  (he  aame 
thing,  seems  from  the  greater  certainty  of  procipiBf  the  nentral  oxalate 
in  definite  condition,  from  the  greater  ease  of  filtratJoe,  and  more  con- 
venient temperature  of  working,  to  be  the  beat  method  for  universal 
adoption  until  something  better  can  be  suggested  which  shall  over- 
come the  many  sources  Of  error  which  are  present  in  all  the  methods 
of  working  which  have  been  used  up  to  the  present  tune. 

A  few  of  the  determinations  given  in  the  column  headed  i<  Dissolved 
phosphoric  add  ^  were  made  by  precipitating  directly  aeoordi^  to  the 
method  of  Petermann.  Under  proper  regulations  of  condition  this 
seems  to  furnish  accurate  results,  but  there  is  such  a  liability  to  pr|&- 
cipitation  of  lime  and  magnesia  that  it  is  hardly  to  be  depended  on  in 
comparison  with  the  accuracy  of  the  molybdate  method. 

At  the  present  time  the  agricultural  or  orop-prodnoing  vi^iie  ef  this 
reverted  phosphoric  acid,  so  called,  as  compared  with  the  soluble  phos 
phoric  acid  of  a  superphosphate,  or  of  the  tricalcio  pihosphate  as  found 
in  bone  meal,  still  remains  a  matter  of  grave  doubts  even  in  the  mijidH 
of  the  best  informed,  and  a  series  of  egsperimenta  iu  tiiie  fteld  which 
should  throw  light  upon  this  important  questi<Mi  would  appear  most 
desirable.  Certain  experiments  already  reported  appear  to  show  that, 
upon  certain  soils  at  least,  this  reverted  phosphoric  fiMoid  ia  more  vabi^^Ue 
in  increasing  the  crop  than  the  aoluble. 
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"GLUCOSE^  SUGAR. 

From  corn-8tarch  there  is  produced  in  this  country  two  sahstances 
ca11e<l  glacose  and  grape  sugar,  which  are  sold  in  large  qaantitieA, 
both  for  manuf'acturiiig  pnr])080R  and  for  private  consumption.  "Plu- 
cose,"  so-called,  is  a  very  thick  transjuirent  sirup,  while  "  gnipe  sngar^  is 
a  white  substance,  resembling  tallow  or  8]>enuaceti  in  appearance,  in 
its  crude  condition.  The\'  both  have  a  sweet  taste^  easily  distinguish- 
able from  cane  sugar.  The  question  has  arisen  whether  these  sub- 
stances are  injurious  to  health,  and  it  has  been  afHrmed  that  it  is  uot 
always  possible  to  remove  completely  the  acid  used  in  its  manufacture. 
If  the  acid  were  not  completely  remove^l,  as  it  very  easily  may  be,  the 
production  of  a  wliite  article  would  be  imi)ossible.  The  appearance  of 
the  sugars  will  always  vouch  for  their  purity  in  this  respect.  As  to 
what  other  substances  injurious  to  health  are  present,  one  must  judge 
from  the  following  analyses : 


I    GlnooM 
!      sirup. 


DextroMv 

Unfenuen table  euliBtanre. 


43.82 


Gnpe 


■ 


A«S 


Water •  16^63 


46173  aiU 


Ash 


.14 


100.00 


m^m 


Disregarding  the  water  and  ash,  the  latter  being  too  small  in  amoanl 
to  be  of  any  injury,  there  remains  in  the  simp  and  sugar  dextrose  and 
an  unfermentable  substance.  I'ure  dextrose,  or  glucose,  as  it  is  also 
called,  is  produced  by  the  action  of  acids  upon  starch.  If,  howevsTf 
the  action  of  the  acid  is  stopped  before  the  complete  conversion  of  the 
starch  to  glucose,  there  will  be  found  intermediate  products,  such  88 
the  unfermentable  substance  mentioned  above.  Dextrose  itself  is 
readily  converted  by  ferments  into  alcohol,  but  the  unfermentaUe 
substance  is  not,  and,  where  these  artificial  sugars  are  used  in  brew- 
ing, this  substanc^^  will  remain  in  the  beer  as  such. 

It  will  be  noticed  that  the  sirup  contains  twice  as  much  unfenneDt* 
able  substance  as  the  solid  sugar. 

Aside  from  their  use  by  brewers,  there  seems  to  be  no  reason  wliy, 
where  no  deceit  is  i)ractic>ed  in  their  sale,  both  glucose  simp  and  gnft 
sugar  should  not  be  perfectly  healthy  articles  of  diet  when  taken  ii 
moderation.  It  is  only  when  deceit  is  intended  and  more  expends 
articles,  like  cnne  sugar,  are  adulterated,  that  the  sale  or  use  of  then 
new  products  can  be  rei)robated.    A  more  complete  examination  of  tlie 


Wine. 

SEA-WT5KDS. 

The  immense  amount  of  rock  weed  nnd  kelp  which  can  be  gatheied 
along  our  coast  make  any  means  of  utilizing  ft  very  much  to  bedesind. 
At  ])resent  along  the  New  England  coast  the  farmers  find  itofgre^t 
value  as  a  fertilizer  when  applied  to  com  and  otht»r  crops,  owing  to iU 
content  of  nitrogen,  ])otash,  and  soda.  The  following  analyses  of  tbe 
ash  show  the  relative  proportions  of  these  valuable  materials  in  one  of 
the  commoner  varieties: 
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He  Book  Weed  {A9oophyUum  nodosum). 

The  air-dry  weed  contains: 

Water 16.56 

Ash 16.28 

The  latter  consisting  of— 

[nsolnhle • ••.••.••  1.67 

[ron  oxide,  FesOi • • ••••  .66 

offanic  oxide,  Mo30« w • • • 69 

^•ici am  oxide,  CaO 10.52 

gneHia,  MgO a89 

.w^ash,  K,0 14.36 

5oda,NaiO 23.80 

Pbospborio  acid,  PgOft L82 

Julpburic  acid  80, 29.18 

[Chlorine,  brumiue,  and  iodine,  CI.Br.IasCl • 8.41 

100.00 

The  remaining  varietiesy  which  are  common  north  of  New  YoiJl,  con- 

:ain  in  the  air-dry  weed : 


KsO. 


Rook  WMtd  (Fueu4  vetimUmis) 

».»*boii  Kelp  (LamtnariasaeckarifUi).., 

ihoe^triug  Kelp  

joml  Mow  (Okondnu  eritput)    

*.Bd,  oalruUted  oo  the  iuud«  ba«i«: 
Bock  WtHxl  (AtcophyUun^  nodogum) 


L031 
7.6W 

LKS 

2.  Ml 


KmQ. 


4.74S 

i.m. 

2.713 
4.569 

8.880 


PA- 


.820 
.486 

i:t)02 

.884 
.296 


K- 


.92 
t68 
L23 

.96 


The  kelps  contain  the  most  nitrogen,  and  at  the  same  time  more  of 
}be  valuable  ash  ingredients  than  the  rock  weeds,  and  are  by  far  the 
nost  valuable  as  fertilizers.    ^  ton  of  ribbon  kelp  in  an  air-dry  state 

mid  be  worth  to  the  farmer,  according  to  the  aversige  prices  for  phos- 
luoric  acid,  ]>otasb,  and  nitrogen,  about  $11;  which  shows  that  in  local- 
ties  where  it  can  be  collected  in  amount  it  will  pay  for  hauling. 

The  value  of  many  sea- weeds  as  nutrients  has  beeji  known  for  a  long 
ime  in  China  and  the  East,  and  in  our  own  country  large  amonnts  of 
)hondrns  are  collected  every  year,  which  is  sold  nnder  the  name  of  Irish 
DOSS,  and  used  for  the  mauutacture  of  jellies  and  similar  articles,  where 
ts  gelatinizing  properties  can  be  made  advantageous.  In  the  British 
[sles,  along  some  portions  of  the  coa^t,  th^  sea-we4*d  has  been  collected 
br  many  years  and  used  as  a  fodder.  The  possibility  of  the  applica- 
jon  in  this  direction  of  the  weeds  of  our  coast  de]>ends  merely  u|)on 
dieir  nutritive  ]>n)perties  and  the  removal  of  a  certain  rank  taste  which 
;he  f^esh  weed  always  carries  with  it.  That  the  nutrients  cpntained  in 
rar  common  rock  weeds  are  abundant  and  valuable  appears  in  an  anal- 
ysis of  a  mixture  of  Be  and  She  Rock  Weed. 

E^oxiMATE  Analysis  of  Fucus  Vesioulobus  and  Asoophyllum 

Nodosum,  Mixed. 

AIR-DRY  SUBSTANCK. 

iter 15.66 

-n 1,6.27 

ler  Extract : 

Oil jb 7.36 

Gre«>ii  color  (tballocblor) •• •••        46 

Brtiwii  wax • •••••• .••••••     1.18 

Mcobol  extract,  ^0  per  cent. 

ftrown  leatlu'iy  refill 7.9& 

iinit«*(aii(i  orgauic  acids) 11.90 

Iter  extract: 

ft-weed  mucilage •..•.•.•.••••••.•••••  14«80 

35  AG 
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Add  extract- : 

(T)  (Glucose  equivalent,  8.60) 10.00 

U^dotermiued  soluble  in  alkali.. ....•..•...•••.•..••. ••••..••  •..•••.• •••   7.19 

Insoluble  in  acids  and  alkali •...•••••... 4.10 

Nitrogenx6.25 150 

Total lOaOO 

The  oil  which  18  pi'csent  to  the  amount  of  7  per  cent,  is  at  first  yety 
rank  and  diaagi'eeable,  bnt  on  exposure  to  the  air  this  odor  is  lost 
entirely,  and  instead  there  is  only  perceived  that  which  is  peculiar  to 
olive  or  other  similar  oils.  It  is  a  non-drying  oil,  not  solidifying  at  —  UP 
0.,  and  giving  no  marked  reactions  with  t^e  osual  reagents.  Specific 
gravity,  .931  at  lo©  0. 

The  alcohol  extract,  on  evaporation  and  subsequent  treatment  with 
water,  gives  a  solution  from  which  mannite  crystollizes  with  great  ease, 
and,  being  present  in  so  large  amount,  naturally  forms  one  of  ttte  most 
valuable  constituents  of  the  plant,  its  presence  has  been  shown  in 
the  kelps  and  some  other  algee,  and  it  is  not  surprising  that  it  occurs 
in  the  rock  weeds. 

The  substance  insoluble  in  water,  but  soluble  in  alcohol,  is  similar  in 
character  to  the  general  nature  of  the  fresh  weed.  It  is,  perhaps,  one 
of  the  substances  which  assist  in  giving  the  weed  its  leaUiery  aspect, 
and,  together,  the  large  amount  of  mucilage  found  in  the  water-extract, 
its  power  of  swelling  up  after  drying  when  soaked  in  water. 

Of  what  the  acid  extract  consists  it  is  difficult  to  say.  The  resulting 
substance  reduces  Fehling's  solution,  and  probably  possesses  a  nutritiTe 
value  equal  to  the  similar  extract  in  land  plants. 

There  is  no  true  cellulose  in  the  plant.  Its  place  is  Bubstitated  by  a 
substance  of  a  slimy  nature,  which  dries  up  into  a  homy  mass.  The 
presence  of  so  much  oil,  gum,  and  mannite,  together  with  the  absence oif 
a  hard  fibrous  structure,  point  to  an  opportunity  for  the  profitable  ose 
of  such  weeds  for  food  in  combination  with  others  of  a  more  highly  nitro- 
genous nature,  if  it  is  possible  to  remove  the  excess  of  salt  and  the  rank 
taste  by  boiling,  steaming,  or  some  other  method. 

Mr.  Murray,  of  New  York,  informs  the  department  that  he  has  for 
some  time  been  in  the  habit  of  preparing  the  rock  weeds  in  a  palatableoon- 
dition  for  use  ui)on  the  table,  and,  if  this  is  a  i>ossibility,  it  does  not  seem 
too  much  to  expect  that  they  may  be  adapted  to  consumption  by  cattlfr 

SOILS. 

Two  soils  from  Texas,  which  were  sent  to  the  department  for  the; 
pose  of  discovering  the  reason  why  one  should  cause  rust  upon  the  oof^ 
ton  and  the  other  not,  have  been  analyzed.    The  results  show  how  little 
information  can  be  derived  from  analyses  of  this  kind. 

Soils  from  Geo,  Pfeuffer^  New  BraunfeU^  Texas, 

[No.  1,  not  mstiug  the  cotton.    "So,  2,  msting  cotton.) 
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From  an  inspection  of  these  resnlts  it  appears  that  tttej  differ  no 
more  than  might  be  expected  in  different  parts  of  the  same  ^eld,  and 
that^  aside  from  the  fact  that  the  iojnrions  soil  contains  a  small  amount 
of  manganese,  and  the  good  soil  a  small  percentage  of  carbonates,  they 
both  appear  to  be  deficient  in  sulphates  and  to  a  smadler  extent  in  lime, 
magnesia,  and  phosphoric  acid.  The  addition  of  these  elements  to  the 
aoil  might  prove  beneficial,  but  it  is  probable  tSbOkt  insufficient  drainage 
in  8onie  of  the  lower  parts  of  the  field,  or  other  physical  causes,  may 
have  been  as  active  in  producing  rust  as  any  lack  of  presence  of  any 
particular  substances. 

PBATS. 


[From  W.  J.  Lewis,  West  Brook^  Ckmn.] 

Analyses  of  two  peats  from  this  source  are  published. 

[A.  Bartuob  pet*,  iAr-dary,   B.  1  Stol  betow  rarflMei  aic-diy.] 
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The  above  analyses  fairly  represent  the  average  composition  of  this 
material,  many  samples  of  which  are  sent  to  the  Department  for  anal- 
ysis. 

Generally  an  experiment  with  a  sample,  using  it  as  a  top-dressing 
upon  grass  lauds,  or  for  other  crops,  will  prove  its  value  far  better  than 
the  results  of  analysis. 

Proximate  Aicalybib  of  Zygabbntjb  paniouulttjs. 

(The  Poison  8«ge  of  the  Indians.) 
[CoUeoted  by  Maroas  £.  Joum.    Utah,  1879. 

The  air-dry  bulbs  of  this  plant,  which  are  said  to  be  very  i)oison- 
OU8,  contain— 

Wat43r 7.10 

Ash 14.73 

on 4.15 

White  wax 5.30 

ReeiiioaH  matter  and  color • ••.•..•.•«..• 21.64 

OrgaDic  acitls,  sugar,  1.30  per  cent. 

Alkaloid,  amides,  ^c,  nndetermined 7.83 

Gum 7.10 

Acid  extract 7.24 

Undoteniiiuod  alkali  extract • 3.07 

Fiber  (?) 10.10 

N.  xi>/ir> ... 11.75 


Tofal 100.00 

Per  ceut.  of  nitrogen •••••••....     1.S8 

Per  cent,  of  non-albuminoid  nitrogen • •••      .48 

Percent,  of  nitrogen  as  non-albuminoid..... 25.5 

The  potroloum  ether  extract  of  the  bulbs  on  evaporation  leaves  a 
beautiful  wbito  wax,  mixed  with  a  yelloW  oil,  the  former  melting  veiy 
easily.    K o  detailed  examination  was  made  of  thenu 
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In  the  alcobol  extract  were  detected  several  substances,  bat,  ovnng 
to  the  small  amount  of  material  which  was  at  hand,  their  seimration 
was  not  attempted. 

Of  the  .48  per  cent  of  nitrogen  which  it  contains,  a  portion  at  least 
is  in  the  form  of  an  alkaloid,  as  shown  by  several  alkaloid  resigents. 
Organic  acids  forming  insoluble  lead  salts  are  present  in  small  amonut, 
H8  well  as  glucose.  The  chief  constituent,  however,  seems  to  be  a  res- 
inous extractive  amounting  to  21.64  per  cent 

The  remaining  constituents  of  the  plant  call  for  no  explanation,  ami 
it  only  remains  at  some  future  time,  with  a  larger  supply,  to  study  the 
alcoholic  extract  of  the  bulb,  ^s  the  plant  belongs  to  a  &mily  in  sev- 
eral members  of  which  alkaloids  of  a  very  i>oi8onoas  nature  have  been 
found,  the  trace  of  alkaloid  detected  in  Zygadenos  is  undoubtedly  the 
cause  of  its  poisonous  properties. 

Unouadia  speciosa. 

The  seeds  of  this  plant,  which  is  known  in  Texas  as  "  Spanish  BncK- 
eye,^  have  been  sent  to  the  Department  from  Jasper,  Jasper  County, 
Texas,  by  Mr.  L.  C.  White.  An  examination  shows  that  they  contain 
a  liobt^(»olore<l  oil  to  the  extent  of  27.4  per  cent,  of  the  seed,  which,  if 
they  can  l>e  collected  in  sufficient  quantity,  may  fiiruish  a  supply  of 
some  ijnportancx3  oonunercijilly.  The  very  limited  amount  of  nuts  p^^ 
vented  an  examination  of  the  properties  of  the  oil* 

GKA8SE3,   FEED,  FODDEB,  YEOETABLESi   MS. 

In  the  report  of  this  Department  for  1880,  a  series  of  analyses  is  giv^ 
of  various  grasses,  showing  the  changes  which  take  place  during  their 
development,  a^  far  as  it  was  possible  to  do  so  from  the  determiuationK 
there  given. 

To  extend  onr  observations.  Meadow  Fox  Tail  {Alopecurus  praieiM\ 
has  been  submitted  to  a  u^ore  complete  course  of  proximate  walysis. 
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The  resTilts  give  a  closer  insight  into  the  composition  of  this  grass^ 
tlian  it  was  povssiblo  to  obtain  from  our  previously  limited  work. 

Our  former  conclu8ion8  were  us  follows: 

As  the  plant  advances  in  growth  the  water  in  the  fresh  grass  dc- 
creases;  and  in  the  dry  substance  the  ash  decreases,  the  fat  decrefu^eet, 
tiie  albumen  decreases,  while  the  fiber  increases  and  the  nitrogen  free 
extract  increases. 

These  same  resnlts  are  shown  in  the  analyses  which  we  have  atpns- 
ent  under  consideration,  and,  in  addition,  it  becomes  plain  that  the  id 
cobol  extract,  which  contains  the  sugars,  organic  acids,  resins,  amide 
bodies,  and  other  ^'exti^actives''  so  called,  is  larger  in  the  young  than 
in  the  old  plant.  The  question  then  arises,  What  substances  amou^' 
those  diminish  with  the  increasing  age  of  the  plantrt  It  would  be  ex- 
pected that  the  sugars  would  increase.  On  the  contrary,  they  appear  to 
decrease.  Under  the  head  of  sugars,  however,  may  be  included  other 
reducing  substances  wliich  have  acted  upon  the  Fehling  solution  used 
for  the  determination  of  the  sugars.  After  defecation  with  lead  the 
amide  substances  are  the  only  ones  which  could  produce  such  a  result, 
and  they  undoubtedly  introduc<^  a  slight  error;  but  in  the  two  first  exam- 
ples, while  the  amount  of  amide  bodies  varies  only  slightly  that  of  the 
sugars  or  a[)parent  sugar  decreases  one  i)er  cent.,  so  that  we  are  justi- 
lieil  in  assuming  an  actual  decrease. 

Those  substances  in  the  alcohol  extract  which  are  insoluble  in  water, 
consisting  of  resinous  and  extractive  niatters,  are  of  little  imiK)rtaDce 
from  other  than  a  pliysiological  point  of  view.  They  appear  to  undergo 
little  change  in  amount. 

In  addition  to  the  sugars,  that  portio«i  of  the  alcohol  extract  soluble 
in  water  contains  the  amide  substances  of  the  plant,  which  increase 
with  its  (bourse  of  development ;  and  these  substances,  largely  organic 
acids  and  coloring  matter,  which  aie  inecipitated  by  leail  and  decreas: 
in  the  latest  stages  of  giowth.  From  the  water  extract  we  find  tlwf 
the  amount  of  gum  is  much  larger  in  the  earlier  stages  of  git)wth,  ami 
this  has  lKvt.»n  lound  to  he  so  in  other  plants  which  we  have  analyze*!. 

That  poilion  <»f  th«*  ])laut  which  is  i*emoved  by  acid  and  alkah  i< 
greater  in  the  latyer  stages  of  gi'owth,  as  is  also  true  of  tlie  fiber. 


into  consideiation  in  :i  fntnn^  examination  of  "^he  subject. 

Tlir  dillVi'MMM's  in  <Y«]n]hKsition  which  are  brought  about  in  the  same 
s[)(.<'ios  of  mrass  h\  <  liaiij;i*s  in  method  of  cultivation  and  character  of 
iJM'  soil  v.;is  shown  in  a  s«'h<'.s  of  analyses  of  J>actylis,  given  in  thelnsi 
jejioit  of  this  (livi.sion. 

'i  Ills  yoai-  a  sol  of  ])hJeum  ]>ratcnsc  and  two  samples  of  trifolium  pra- 
U'lisr.  whirh  wv  re  collected  by  Mr.  J.  \V.  SanlMU'u,  at  Ilanover,  X.  H» 
hiive  Im'cii  jni:il\zc(].  and  the  results  an*  pivsented  in  the  foUowin;' 
lable,  touri.ltcr  with  the  similar  sp(H'iniens  analyzed  la«t  veiir  amoii' 
our  colle(!tion  of  grasses  grown  in  Washington: 
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The  New  Hampsbire  soil  ia  mnch  poorer  than  tR»t  of  WaHliinpon, 
perhaps  not  so  by  uature,  but  the  latter  has  received  a  more  careful 
attentiOD  and  more  liberal  Hnpplies  of  mauare.  The  effeut  is  teen 
plaioly  in  the  comimsition  of  the  frrasseB.  The  atneaiit  of  ash  in  the 
phleura,  which,  indeed,  Buffers  from  the  iwverty  of  the  soil  more  insll 
respects  than  trifolium,  is  mach  less  than  in  the  Washin^D  sample. 
The  supply  of  nitrogen,  too,  appears  to  have  been  inadequate,  and  the 
proportion  of  fiber  and  "nitrogen  free  sobstaaces"  in  the  plant  is 
greater.  In  the  New  Hampshire  samples  the  amide  nitrogen  is  lover 
than  in  those  grown  in  Washington.  From  oar  averages  it  appears 
that,  as  a  nile,  more  nitrogen  ia  present  in  the  uoo -albuminoid  form  in 
the  poorer  than  in  the  better  »ami>les.  Uere,  however,  the  total  amount 
fiills  so  very  low,  comparatively,  that  it  is  possibly  a  necessity  for  it  to 
be  all  used  in  the  formation  of  albumen,  leaving  little  to  appear  in  the 
transitory  non-albuminoid  form. 

In  concluding,  attention  is  called  to  the  averages  of  the  romposition 
of  American  grasses  derived  tVom  the  unmerous  aualyt»ea  made  in  this 
laboratory  duriug  the  last  three  years. 
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American  grasses  are  far  from  agreeing  with  the  eoinpoidtion  Bsrigned 
by  Wolff  to  those  of  Germany,  The  fiber  is  much  leas  In  amounti 
which  is  an  improvement,  while  the  amount  of  nitrogen  present  Is  not 
as  large  even  as  in  the  German  grasses  known  as  *'  fair."  This  of 
oonrse  is  a  disadvantage  to  a  certain  estent,  but  with  the  reductd 
amount  of  fiber  and  coiisi'qnont  easier  digestibility  we  can  mabe  then 
aa  valuable  as  any  German  grass  by  combination  with  the  cheaper 
forms  of  nitrogenous  fodders.  It  is  a  question  whether  the  natridre 
ratio  demanded  by  the  n'snlts  of  Gemmn  feeiling  experiments  is  not 
much  too  narrow,  and  whether  our  attention  should  not  be  turned  inc*e 
in  the  direction  of  bringing  about  a  proixr  assimilation  of  carbo- 
hydrates. The  feeding  experiments  of  I'rofessor  Sanborn  certainly 
uoint  in  tliis  direction,  aud  in  a  recent  communication  he  goes  Bb  IhrU 
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to  say  that  it  is  bis  conviction  tbat  the  German  feeding  tables  are  ex« 
tremely  misleading  and  uinst  be  put  aside.  He  derives  this  conviction 
from  six  years'  experience  in  exact  feeding  trials,  many  of  which  have 
covered  longer  periods  than  those  in  Germany  and  furnished  results 
quite  at  variance  with  them. 

In  the  light  of  this  experience  too  implicit  faith  should  not  be  placed 
in  the  tables  of  rational  feeding  of  animals,  such  as  are  laid  down  by  the 
German  expeiimenters,  for  it  would  appear  that  with  our  animals  ana 
our  grasses,  together  with  other  conditions  existing  with  us,  the  above 
tables  may  require  some  material  modiUcatiou  btSbre  they  are  found 
adapted  to  this  country. 

ANALYSES  OF  FEED  STUFFS. 

In  connection  with  Professor  Sanborn's  experiments  previously 
aDuded  to  several  feed  stuff's  have  been  analyzed  and  are  given  here. 

Table  IX. — Feeding  matei'ial  from  J,  W,  Sanhamy  Hanover,  Jf.  H, 
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They  present  the  ordinary  composition  of  such  materials  as  are  fed 
in  moKt  parts  of  our  country.  The  larj^e  percentage  of  non-albominoid 
nitrogen  usually  found  in  root  crops  is  present  in  the  maugeL 

IMPROVED  YELLOW-BYED  BEANS  AND  PODS. 

Professor  Sanborn  collected  during  the  summer  of  1881  a  number  of 
samples  of  this  bean,  with  its  pods,  illustrating  its  different  stages  of 
development    The  analyses  are  presented  in  the  ibllowiug  table: 
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The  coQcloBJoiifl  deriTect  from  the  detemiiDatioii  are  not  <^  as  gnW 
value  aa  tbey  tnigUt  have  been  under  a  different  metltod  of  oolleetioe, 
owing  to  the  faot  tbat  in  the  j-onnger  poda,  the  beans  not  having  tea 
shelled  immediately,  tbe  one  nearest  the  stem  had  oontinaed  to  groirit 
the  expenne  of  the  nntnent»  of  tbe  pod  after  separation  from  Uts  pUati 
caasiiig  tbe  formation  often  of  one  large  and  ^ell-formed  bean  amoDg  > 
number  of  extremely  small  ones. 

The  tablefi,  however,  present  to  a  certain  extent  the  movement  of  tht 
nutrients  through  the  jiods  to  tlie  beans.  The  pFeaenca  of  snch  a  oob- 
sidorable  auiotiiit  of  non-albnmiuoid  nitro^n  is  someirhat  nnezpeetfld 
in  the  beans  themselves,  hot  various  esiterimeDts  seem  to  show  titit 
there  in  a  portion  exinting  vithout  doubt  in  that  form. 

Tbe  avei-age  weight  of  the  beans  is  given  in  grams,  and  it  mayte 
added  that  the  soil  at>on  which  they  grew  was  a  heavy  oli^, 

AMALYBES  OP  TBGKTABLE8.- 

A  collection  uf  several  vegetables  from  the  Washington  mail^ 
grown  in  the  surrounding  couuti'\-,  has  furnished  the  following  leiolti: 
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The  marked  points  are  the  lar^e  amoant  of  ash  in  fhe  leaves  ef  the 
beet  aud  oerrot,  as  well  as  of  nitrogen  in  the  same  planta,  and  in  the 
onion  and  cabbage.  While  there  is  qnite  a  large  proportion  of  non* 
albuminoid  nitrogen  in  all  the  vegetables,  it  is  remarkable  that  in  the 
onion  it  should  rise  as  high  as  seventy-five  per  cent,  of  the  total  nitro- 
gen present.  The  analyses  of  the  green  apples  were  made  at  two  stages 
of  growth ;  the  first  when  the  fruit  was  from  1^  to  2  inches  in  diame- 
ter and  averaged  20  grams  in  weight,  and  the  second  when  it  was  be- 
ginnrog  to  redden  and  the  pieces  were  from  2^  to  3  inches  in  diameter. 
At  the  latter  point  it  will  be  noticed  the  non-albuminoid  nitrogen  (Us- 
appears.  An  examination  of  the  apples  at  the  first  period  at  which  they 
were  collected  showed  that  they  contained  a  large  amoant  of  starch, 
having  a  very  small  round  grain,  a  portion  of  which  was  easily  sepa- 
ratiHl  from  the  expressed  juice.  The  juice  at  this  time  had  a  specific 
gravity  of  1.045,  contained  12.39  per  cent  of  solid  mattor,  of  which  6.65 
per  cent,  was  glucose  and  2.20  per  cent,  sucrose.  The  free  acid  as  malic 
amounted  to  1.8  per  cent,  of  the  juice.  After  fermentation  for  two 
weeks  the  free  acid  calculated  as  acetic  had  reached  2.82  per  cent 

Unfortunately,  there  was  no  opportunity  to  examine  the  apples  more 
closely  at  the  second  collection. 

The  ether  extract  In  all  the  analyses  given  in  the  preceding  table  eon- 
tains,  of  course,  in  addition  to  the  fat  and  oil,  the  free  acid  and  much 
of  the  coloring  matter  of  the  fruit  or  vegetable,  as  may  he  seen  in  the 
following  more  extended  examination  of  the  blackberry: 

Anh 5.80 

Bfher  extract • 18.79 

iDPoliible  in  alcohol •• ••  • 8.68 

Soluble  in  alcohol 10.11 

Insoluble  In  water ..••...•..• .•.......•• LM 

Soluble  in  water • ••.•••••....•••    8.1? 

Acid  as  malic ••••••....•.. 74 

Undetermined  color,  Slc •  ...•.•.••••••• 7.43 

bO  percent,  alcohol  extract • •••••...•  S5.35 

Insoluble  in  water ••....•.•• 2.17 

Soluble  In  water 23.18 

Sugar 1L60 

Organic  Raits,  Ac 10.3r 

Soluble nitro^jen  substance  ....•••• ••...•••••.^ L31 

Water  extract: 

Gum  and  pectin ••....—.-•.•...-•...........  10.96 

Acid  extract ......•• 11.34 

Fiber S8.19 

Albumen ..•..••-••.—...••..•.....•••  fi.77 

m59 

WHSAT. 

At  the  meeting  of  agricnlturists  held  at  the  department  during  the 
past  winter,  Prof.  A.  E.  Blount,  of  the  Colorado  Agriooltcmil  Cdllege, 
prefteuted  a  paper  upon  the  cereals,  and  in  it  gave  an  account  of  bis 
experiments  with  wheat,  and  his  success  in  improving  by  selection,  and 
in  producing  new  varieties  by  crossing,  illustrating  the  same  by  forty 
samples  of  the  wheat  which  he  had  grown.  On  his  departure  the  sam- 
ples were  left  at  the  department  for  analysis,  and  the  results  are  tabu- 
lateil  in  the  accompanying  tables. 

The  methods  which 'were  employed  in  analysis  were  those  described 
in  the  report  for  1879.  The  specific  gravity  was  taken*  on  portions  of 
^^n  grams  of  the  grain  in  water,  in  a  pyknotneter,  and  may  be  a  trifle 
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too  loT,  owiDg  to  absorptioti  of  mte  1^  tlio  gnbi,  but  tlie  flnhig  of. 
the  pjksometer  with  water  was  done  veiy  qnlokly,  vid  after  that  WM 
accomplished  absorptloo  protUiQed  oo  fSTO» 

The  weight  of  100  graioB  ia  of  ooune  a  fkinotion  of  two  qnaljtlefl,  dsa 
am)  density,  and  the  speoiflo  gravity  belog  known,  an  idea  of  the  alie 
may  be  derived  from  their  wdght 

Tbe  fr^sh  gluten  was  determined  by  kneading  twenty  grams  of  the 
finely-powdered  wheat  with  from  twdve  to  fifteen  cabio  oenCimeten  ai 
a  saturated  solution  of  gypsnm,  tbe  doogh  bting  allowed  to  stand  an 
bonr  or  more,  and  then  carefbUy  keeaded  in  water  in  a  porcelain  dish, 
changing  the  water  fh>m  time  to  time,  and  slowly  pooring  oft  that  eon- 
taining  the  suspended  staroh.  ^ie  is  readily  aooompllsbed  in  almoat 
all  cases,  bnt  at  tim^  a  Wheat  of  more  than  two  years  of  age,  or  hariiur 
little  gluten,  is  diffloalt  to  manage  in  order  to  keep  the  glntea  ItMU 
firoin  washing  away.  In  sDch  a  ease  longer  standing  of  uie  doogh  is 
advantageous. 

The  *'^t«A  $liil«»,"  pressed  as  free  from  water  as  possible,  was  weighed 
and  allowed  to  dry  for  a  week  at  about  05°  0^  aAer  wliioh  it  is  again 
weighed  as  *'  dry  gluten," 

WfOSAXB  rSOU  OOLOBADO. 
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Tlie  following  biatory  is  gireo  of  the  origin  of  tbe  Tariona  vheata  and 
the  treatmeut  to  which  tliey  Lave  been  snbmitted,  and  some  remarks 
Dpon  tUe  crossiug  of  the  several  so-called  hybrids  in  Professor  Blonnt^s 
own  words: 


Blount's  Hybrid  Ko.  10,  ft  ci 
Blouui'g  Hyliriil  No  15,  a  ci 
Bluunl'a  Hybri.l  Ko.  16,  a  ci 
Blouut'x  Hylirid  N'o.  17,  a  ci 
BloDiil'8  Ilylirid  No.  18,  a  ci 
BloQDt's  Hybrid  No.  19,  a.  oi 
Bloaul'o  Hybrid  Xo.  ^,  a  cj 
(Tbe  Urat-UHmed  variely  in 
Theao  bybrids  a.     ' 


18  of  tbe  New  Tork  DeibI  npon  Tlrginla  Qolden  Straw. 
iH  of  tbo  Sonora  unon  Lost  Nation, 
la  of  the  Iniprovea  Fife  npon  Rusaiftn. 
w  of  tha  Odesaa  npon  Sonora. 
IH  of  t1i«  Auatralian  Club  upon  Improved  Fife, 
a  of  tbe  Improved  Fife  upon  Oregon  Olab. 
w  iif  tbe  Oroeou  Clul)  upon  Souuia. 
-  "  '  'a  tlie  father,  the  aecond  the  mothat.) 


ro  old,  and  hence  have  ni 


,  become  "fixed." 


tbem  in  order  to  make  Uie  od'afiriug  l>ett«r  in  qnality  and  qnantitf,  for  both  fanner 
and  miller. 

Tbe  objerte  attained  by  crossing  wheats,  orhybridiiation,  as  itialniproperlf  called, 
are  maQifuld.  It  improves  the  plant  In  various  ways.  It  makes  it  more  rigorous;  teas 
hable  to  lb«  attacks  of  ri'getable  giariuntes;  tbe  straw  is  sttffer,  better  glazed  and 
more  healthy ;  the  leavne  better  fuedert  as  well  as  tbo  roota;  the  glnmee  are  mot« 
oomiiaet  and  better  Ulled ;  the  heads  longer,  and  fertilixation  takes  place  much  mote  ' 
■niiely  aDd  onccettsfullj'. 

Second,  it  Improves  the  grain ;  makee  it  mpre  pinmp,  heavier,  harder,  ooDaequentlv 
belter  suittid  to  milling  piirpuftna:  i he  bran  la  made  tbioner,  more  free  from  fluff  ana 
eeDiiloHv — the  twoobeiaclec  Ibnt  iuttifere  m>  niaterially  with  milling;  tie  (trnio  la 
entirely  tramtfonned,  bring  made  to  contain  more  or  lew  glnt^n,  starch,  and  other 
eletnents  that  make  good  flour.  The  whole  oi>eration  ia  Very  aimilAT  to  brMdlng 
itook. 

The  ei:]irriment«r  moot  thorongblv nadenitaDd  the  entire  vese^hte  and  physlologi- 
eal  atructure  of  both  wbeate  before  he  can  uiaka  a  ciou  or  an  improvement  on  either 

All  "inTninalion  of  the  t«ble  of  analjsia,  for  instance,  will  ahow  aacoesa  knd  fkilnrea 
in  my  work.  A  succi'iia  cannot  always  be  made  the  flrst  trial  nor  the  second.  Theos- 
periMfiiter  is  coTiipdltxl  to  cross  and  recrosa  aeain  aometiiues.  In  order  to  make  a  wheat 
that  wlU  siiii  iKitii  rarmnr  and  miller.  Xake  Hrbrid  \o.  IR,  for  instance.  It  ia  a 
failiire,8nrnr:iab<>inglit  for  the  mill  1h  couocmed.  Whv  T  Btwaate  the  pet  oenL  ot 
glDteu  is  very  much  less  thau  that  of  its  mother  (14123— Improved  Fife),  and  hot  111- 
j  little,  higher  than  that  of  ita  fatlier  (8»1— the  Auatralian  Cttib).    Hid  b 


fi;' 
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been  11.87  per  eent.,  or  the  average  of  both,  or  iiiore,itbere  mlffht  haTe  been  a  dbtap^ 
of  waking  It  a  snccess.  One  moi-e  trial  (ihfi  third)  will  settli)  the  qneatioii  wheUur 
or  not  it  ih  worthy  to  bo  placed  among  toe  standards.  80  £ar  aa  it  i^a  saqseM  or 
failnie  for  the  farmer  reniainB  yet  to  be  determined.  Many  wheata  are  i^Iendld  b  (he 
field  and  are  no  manner  of  account  in  the  mill,  and  rioe  rerao. 

Please  notice  No.  19  in  the  table.  The  father  wheat  ^Impioved  Fife)  ooDtaini 
14.SK)  i)er  cent,  of  glnten,  the  mother  (Oregon  Club)  10.06  per  ocint. ;  aveiage,  lt.U  per 
cent. ;  exactly  the  per  cent,  that  No.  19  contains.  Now,  both  theae  parent  wUeati  are 
good  for  both  foQner  and  miller,  and  I  have  reason  to  eonolode  tnat  this  offspring 
will  be  better  than  cither  parent  when  it  becomes  ''^fixed."  It  ia  now  only  two  yearn 
old  and  will  not  become  llxea  or  a  standard  until  next  yean 


HI8TOBY. 

l*he  Black- Bearded  Centennial  came  ori|^inal1y  fW>ni  Now  Smith  Wales.    It  is  piob- 

'    '     '    '      **>i  is  an  enonnous 
ponnds  6  ooncea. 


ably  the  heaviest  wheat  known,  74  pounds  per  struck  bnshel.     It  is  an  enonnous 
feeder  and  an  enormous  yielder,  2  ounces  producing  last  year  25  poi 


From  the  table  it  cannot  be  said  to  be  a  good  milling  wheat. 

It  nas  the  finest  bead  and  kernel  of  any  I  have  ever  handled  or  aeen.  tt  took  the 
first  premium  for  being  the  heaviest  in  New  York  last  AAgnst  over  two  or  thiM  then- 
sand  competitors — averagi^  head  weighing  107  fpains  troy,  while  the  next  heaviest 
weighted  9*2,  making  the  Black-Beanled  Centennial  15  grains  troy  heavier  than  any 
other*s  average  head. 

The  EldoriMlo  is  an  improvement  o^  the  old  Egyptian  wheat,  otherwise  called  Pha- 
raoh's wheat,  Seveu-beaaed  wheat,  Mummy  wheat,  &c.  In  this  ooonty  (Larimer)  it 
has  producea  90  Itiishels  per  acre. 

The  White  Mexican  rs.  White  Siberian  originally  came  from  Siberia,  in  Asia.  It 
has  held  its  own  more  tenaciously  than  apy  of  the  standards.  Tt  is  whit<er  and  lighter 
than  it  was  ten  years  ago,  but  the  t-able  show't  it  t<o  be  the  best  mlllinji  wheat  wbea 
improved  (as  I  have  improved  it  in  the  last  three  years)  of  all  the  thirty-two.  For 
the  farmer  this  variety  is  not  profitable  to  raise,  from  the  faot  that  the  straw  is  vetj 
weak  and  rusts  badly  on  all  the  soils  where  there  is  the  least  dampneaa  or  too  maeh 
alluvial  matter  in  the  soil. 

The  Jndkin  is  a  Pennsylvania  wheat,  and  comes  as  one  of  the  beat  winter  varletlM. 
I  turned  it  into  a  spring  wheat  three  years  as;o,  sinoe  which  time  it  has  proved  to  be 
among  the  best.  It  produces  a  Utile  more  grain  in  weight  than  straw,  and  yields 
over  8*^0  from  one.  Its  color  is  re<i,  and  remarkably  uniform.  It  has  a  strong,  stiff 
straw,  a  little  too  long,  and  has  good  milling  properties. 

While  the  AiiHrralian  Club  exhibits  poor  milling  properties  in  the  tnble,  it  is  one  of 
the  most  proliHc  and  successful  varieties  for  the  farmer.  It  prmlnoed  416  fhNnoM 
last  year,  and  has  straw,  color,  and  grain  that  can  hardly  be  excelled.  It  came  fitn 
Australia,  but  is  no  kin  to  the  hard  and  soil  Australian  wheats.  It  ia  hard,  and  hast 
large  amber  kernel. 

The  White  Fountain  comes  to  me  from  Montana.  I  have  raised  it  but  one  2^ar.  It 
yields  abundantly — 1(>4  from  one ;  has  a  stifi*,  strong  straw ;  does  uot  mst,  and  ripeM 
evenly.  The  table  shows  its  milling  properties  to  be  good.  I  received  101  pomid* 
from  four  ounces  sowing.    It  is  a  smooth,  white  wheat,  of  great  value. 

Perfection  was  received  last  year  from  Palestine  nndor  a  variety  of  names.  Balf 
ounce  pDNluced  six  pounds  of  grain  and  seven  of  straw.  The  straw  is  coarse,  strong, 
and  stitf;  the  grain  is  largo,  white,  and  uniform  in  color.  Its  milling  properties  sn 
tiiir.  It  does  not  appear  to  be  subject  to  rust  or  smut  in  this  climate.  Ou  the  wbole^ 
it  is  a  good  whent  for  the  fanner  and  miller. 

The  Kussiau  canio  to  me  from  Mo.tcow  three  years  ago.  Three  yefira'  U^t  makes  H 
one  of  the  biHt  red  wheats  1  have.  It  has  one  failing — shelling  too  easily  when  est 
too  ripe.  AhIiIc  from  this  fault,  it  c<miniends  itself  to  every  farmer  and  eepeciallj  t* 
the  miller.  As  its  tlour  is  of  the  best,  it  produced,  first  year,  7^  from  one;  seoond 
year,  17*2  from  one;  third  j'ear,  44H  from  one. 

^  Rio  Grande  is  the  best  of  all  the  bean  led  varieties  I  have  formillirg.  Dike  the 
Bnssiau,  it  shells  hadly,  being  c  ad  with  but  a  single  glume.  Sometimen  the  grali 
grows  without  any  natural  covering  at  all.  I  have  cnissed  it  npon  the  Champlaiii« 
the  effect  of  which  has  given  every  kernel  in  the  ofikpring  ita  proper  amount  of 
ch>thing,  two  gluniei*,  two  palets,  and  two  l(Mlicules. 

The  Touzelle  was  obtained  from  France^  It  Ih  the  finest  looking  of  all  the  FrsDch 
beanled  wheats.  It  iinpioves  rapidly  i>y  selectiou  and  ciiltivHtiou.  First  year  it 
produced  56  from  one;  se<;ond  year  it  produced  128  from  one;  third  year  It  prodaeed 
4^0  from  oni'.  As  will  he  seen  in  the  table,  it  is  not  yet  a  good  milling  wheat,  fiom 
the  faer  that  it  is  destitute  of  the  projier  per  cent,  of  gluten. 

The  (briiian  Fife  came  fioni  baxony,  and  has  heen  tested  on  theae  )*ronnd8  hot  ODO 
year.  In  all  rcsprets,  hh  the  ial>l(r  and  the  <  xpi  rinieiits  made  with  it  here  Hliows,itifl 
nuexcepiionally  one  of  the  best  wheats  gruwu  any  where.     It  ia  not  handaome,  bot 
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very  strong;,  and  a  good  one  for  both  fiumer  and  miller.  It  la  a  bearded,  red  TarfetT, 
stnmg  Btraw,  with  grain  well  protected.  One  ounce  produced  seven  pounda  graui 
ikbd  eight  of  straw— 112  fold. 

The  Oregon  Club  has  been  a  much  better  wheat  than  it  now  is.  Its  milling  prop- 
erties have  CTi*atly  deteriorated  by  bad  selection,  or  no  selection.  It  is  prolific,  nerei^ 
theless,  protiucing  this  year  480  from  one.  There  are  two  evils  that  attend  this  wheat; 
it  will  rust  in  damp  seasons  and  low  soils,  and  the  heads  break  off  badly  in  harvesting 
if  permitted  to  get  too  ripe.    I  obtained  e«>«d  from  Oregon. 

The  SoDora  sells  readily  for  seed  and  floor.  Some  millers  do  not  like  it,  and  soma 
formers  won't  raise  it.  It  is  really  a  gf>od  wheat  if  milled  properly  and  cultivated 
with  fomo  care.  I  have  raised  it  for  tl^e  years.  The  first  jear  it  prodnced  5(i  from 
one,  the  second  year  it  prodnced  110  from  one,  the  third  year  it  produced  448  from  one. 
It  came  from  Mexic<i,  below  the  Gulf  of  California. 

The  Improved  Fife  commends  itself  to  everv  one  who  has  seen  and  raised  it.  Bo  far 
as  the  fanner^H  interests  are  concerned,  it  will  pay  him  to  make  use  of  it.  It  has  for 
three  years  exhibited  no  failing  whatever.  The  table  shows  it  to  be  of  the  best  mill* 
ing  properties.  It  is  an  improvement  on  the  old  Saxon  Fife.  The  first  vear  it  pro- 
duced 56  from  one,  the  second  year  it  prodnced  120  from  one,  the  third  year  it  prodnced 
416  from  ODO  on  these  grounds. 

The  LoHt  Nation  is  an  old  '' stand-by"  in  the  Eastern  States.  Seed  was  sent  me 
thnH^  years  ago  from  Chester  County,  Pennsylvania,  and  the  three  tests  I  have  given 
it  show  it  to  be  an  excellent  variety  for  the  farmer,  and  the  table  shows  it  to  be  a 
pretty  fair  milling  wheat.  The  first  year  it  prodnced  76  from  one,  the  second  year 
It  iiroduced  06  fn>m  one,  the  third  year  it  prodnced  352  from  one. 

Although  Pringle's  Hybrids  Nos.  4  and  6  exhibit  fair  milling  properties  in  the  table, 
thoy  are  not  prontablo  for  the  farmer  on  account  of  one  faiung — both  shell  so  badlj 
while  being  narvested  that  the  farmer  loses  three  or  four  bushels  per  acre.  These 
came  from  Vermont. 

The  Clawson,  from  Pennsylvania,  is  so  widely  known  it  is  hardly  necessary  to  notice 
anything  pertaining  to  it,  except  the  results  that  have  been  obtained  on  these  grounds 
for  three  years.  It  is  a  winter  variety,  and  almost  absolutely  refuses,  to  be  trans- 
formed into  a  c>^)ring  wheat.  It  has  done  well,  and  commends  itself  to  the  farmer  for 
being  very  prolific  and  free  from  almost  all  diseases  and  accidents.  The  first  year  it 
produced  68  from  one,  the  second  year  it  produced  136  from  one,  the  third  year  it  pro- 
duced 544  from  one.  The  straw  is  strong,  well  glazed,  and  never  falls.  The  heads 
are  remarkably  long,  aud  always  well  filled.  It  does  not  '*  kill  out''  in  the  winter,  but 
grows  well,  aud  is  green  all  tije  time,  no  matter  how  cold  it  is. 

The  Hedge  Row  White  Cbafi^  is  properly  named.  From  what  source  it  come  I  am 
nnable  to  say.  It  shows  fair  milling  properties,  and  so  far  as  being  profitable  in  the 
field  there  is  no  doubt.  The  straw  is  coarse,  slifi',  and  rou^h,  and  tlie  chaff  nolds  its 
grain  as  tenaciously  as  an  old  animal  does  its  prey  ;  in  fact,  it  is  so  hard  to  thrash  that 
it  is  an  utter  impossibility  to  clean  it  thoroughly.  It  is  a  ij^ood  variety  to  cross  with 
a  finer  wheat  that  shells  easily.  Hedge  Row  ^ed  Chaff  is,  in  all  resneots,  like  t^ 
other,  with  the  exception  of  the  color  of  its  chaff  and  grain.  White  Cuaff^  so  called 
because  its  bead,  when  repining,  fairly  glistens  in  the  sun,  has  several  names.  It  is 
a  beanle<l  variety  and  prolific^  producing  more  than  400  frt>m  one  Triticum.  I  received 
frt>m  Samani,  on  the  Volga  River,  lost  year.  It  was  the  poorest  looking  wheat  I  had 
ever  seen.     The  table  shows  it  to  be  above  medium  for  tne  mill,  and  one  season  hero 

firoves  it  to  be  excelled  by  but  few.  It  produced  as  much  grain  as  straw,  and  yielded 
92  fold. 

The  Dnmra  and  Doty  came  from  Saratov,  Russia,  last  year.  One  test  proved  but 
little  aa  to  their  merits. 

The  Meel^ins  came  from  St.  Petersburgh,  and  commends  itself  to  ttie  farmer  and 
miller. 

My  No.  10,  a  cross  of  the  New  York  Delhi  upon  the  Virginia  Golden  Straw,  now 
three  years  old,  is  *' fixed''  and  so  far  claims  the  attention  of  all  who  see  the  eraia  off 
straw.  Its  milling  properities,  as  seen  in  the  table,  speak  for  themselves.  It  has  a 
stiff,  strong  straw,  has  not  ruste<l  at  all,  and  the  head  is  one  of  the  finest  and  largest 
known.  Over  100  grains  are  found  in  a  large  proportion  of  them.  The  wheat  came 
from  but  one  kernel  plants  in  18K).  The  one  kernel  produce'^  the  first  year  five  good 
heails,  containing  in  all  474  keniels.  These  I  planted  again  in  1881,  and  I  have  uow 
thirty  pounds  or  more,  which  will  produce  at  leastSOto  100  bushels  by  careful  sowing 
and  ciiltivution. 

All  thos4>  remarks  and  statistics  are  made  with  reference  to  this  climate  and  locality. 
They  may  or  luuy  not  apply  to  other  sections  and  other  states.  All  these  wheats  have 
been  iiu{)rove<l  by  8t^hK!tion  and  crossing,  cultivation  and  irrigation,  under  different 
tr*  atment.  In  this  as  well  as  in  different  soils  and  climates  they  migh(  do  better  or 
they  might  do  worse. 

I  am  convinced  ihat  wheats  that  are  made  on  the  ground  where  they  are  to  be  raised 
will  do  mnch  l>etter  in  every  respect  than  snsh  as  may  be  imported. 
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Profra«or  Bloant'a  deeoriptioii  of  his  attempts  an  d  tAair  resolts  ihinn 
hnw  Diitoh  there  U  to  be  done  in  this  oonntiy  In  the  f mproTeaait  of 
seed  by  ^electiuD  and  fixing  of  uavr  Tarieties.  There  la  oo  TuietT  in 
the  liHt  anulyzed  which  was  not  easily  Improved  ia  yield,  sod  prahabl; 
slito  in  qoa}ir;,  b,v  selection  and  careful  oaltivatloa  ft>r  a  fewyein. 
That  the  qtiality  of  ProfetMor  Bloant's  wbeata  is  above  that  of  onUnuy 
wheats  ia  tibown  is  the  following  table  of  averages : 


TUM 
l.H 

11.40 


T4.9T    > 

10.  B( 


AUhonph  the  number  of  analyuea  of  wheat  made  fai  this  conn&7  ii 
vcrj-  amall,  they  will  nen'o  to  show  the  immense  ojiportnnity  whi«h  « 
have  lor  iniprovcraeut- 

Wullit'  gives  the  following  as  the  average  composition  of  Genua 
wheat : 

Wi»ier Ul 

Ar>h Ll 

Ful «     It 

N.  fnv  bhImImim..... —  —  ■.-...................,.    Kl 

Cru(taGI>er 11 

Crudu albumen Ill 

It  agrees  with  the  compoeitinn  of  Professor  Bloant's  wheat  as  fhraatbe 
moKt  valuable  constituent,  albumen,  is  coucemed,  bat  beyond  tbattbe 
Colomdo  wheat  is  superior,  having  more  fat  and  less  flber,  very  mnchH 
we  have  seen  to  be  the  relations  of  the  German  and  American  i^nwew 
The  lower  amonnt  of  water  in  onr  wheats  is  probably  to  be  explained  I? 
moie  thorough  deaiccation  of -the  small  samples  which  have  been 
analyzed- 

An  it  has  become  the  cnntom  to  jndge  fttnn  the  amoant  of  gluten  ia 
a  wheat  a^  to  its  value  and  milling  properties,  it  ia  advantageoaK t> 
conxiilur  what  this  determination  represents. 

Tbu  nitnigenous  constituents  of  the  wheat,  not  inoladlng  the  oatff 
hnsk,  which  does  not  ajipeiir  in  flour,  are  four  in  number,  imssearing 
diireront  solubilities,  by  means  of  which  they  may  be  separated.  What 
is  (lone  in  deterniiuiiig  the  amount  of  gluten  in  a  wheat  is  to  waoh  aicif 
all  the  busk  or  bmn  and  atareb  by  means  of  water,  as  well  as  that  por- 
tion of  the  nitrogenona  constituents  which  is  solaole  in  water.  ^Vhat 
is  left  is  calle<l  gluten,  and  consists,  in  addition  to  certain  impuritiM 
whii-,b  esunped  wiwhiug  away,  of  the  four  princijial  nitrogenon's  tiub- 
sTances  in  the  wheat.  They  are  caUed  by  RitthiiutH,  QliMli*,  Wn^- 
otueia,  GlateHFWrM^  and  Mtmiin.     Their  relative  proportioii  wiee 
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I      wheate,  and  it  la  npoa  thia  as  wA  aa  upon  the  amooiit  of 
I  i       the  propcnrtiefl  of  the  wheat  depend. 
t     gseater  poitioQ  of  the  albfuneiKrid  aobstaaeea  aie  emtaiaad  ja 
bu;n,  the  amoant  of  the  latter  must  be  dqpeodeiit  tm  the  ^laoiuit 
■ogen  in  the  wheat    Thia  deCermination  ia  08ie  th#l  ia  MiUj  nuMle 

laboratory,  so  it  is  of  importanee  to  see  what  the  aiyenige  xela- 
f  nitrogen  to  gluten  is. 

determinations  which  we  hafe  made  with  Mr.  Blonntfs  wheats 
bulated  below  in  the  order  of  their  nitrogen  content,  and  it  is 
It  that  in  a  general  waj  the  amoant  of  glaten  is  proportional  to 
Qoant  of  nitrogen. 


Book  Bimbae. 
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m  an  average  of  all,  it  appears  that  the  dry  glaten  is  fi.^  times 
trogen,  with  extremes  of  6.49  and  4.77,  and  the  average  amoant 
'  gluten  11.74  \>eT  cent.  Bittbaosen  found  from  the  examination 
rty-eight  wbeatB  that  the  glaten  was  5.64  times  the  nitn^geH)  and 
rerage  content  of  gluten  was  14.38  per  cent.  Thes^  hpweveri 
ed  many  npring  wheats,  which  are  much  hi|^er  in  glaten  tiian 
•  varieties. 

name  gluten  has  been  the  cause  of  great  conftision  in  the  BngHsh 
ige,  having  been  applied  to  that  portion  of  ^e  nitrogenous  sab- 
e  in  the  wheat  extracted,  as  has  already  been  desc^bed;  and, 

when  8i>ellecl  glutin^  to  that  portion  of  the  glaten  which  we  have 

alter  Kittbaoseu  Gliadin.  It  will  be  welL  then,  to  remember 
luten  corresponds  to  the  Qerman  KlAtr^  ana  eonioiBts  of  four  dis- 
labstauees,  wbile  the  name  glutin  is  better  replaced  by  OUadim. 

r  very  Berions  eiror  has  arisen,  and  had  a. large  drculation  of 
Q  the  opinion  that  all  the  gluten  of  the  wheat  is  in  the  hade,  and 
tie  modern  methods  of  milling  were  preparing  a  floor  more  and 
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more  poor  in  this  Bnbstance.  This  report  has  even  been  pabltohed  in  a 
medical  joornaL  Every  miller  probabl|r  understands  that  the  modem 
improvements,  instead  of  diminishing  the  amoant  of  gluten,  would,  if 
anything,  tend  to  increase  it,  or  certeinl j  to  ftimish  a  more  valjiable 
flonr.  From  the  previous  explanation  and  discussion  of  the  matter  this 
must  be  plain  to  alL 

OOBN  Aia>  SOBaHTTX  AS  FODDEB  FLANTS. 

The  attention  which,  during  the  last  few  years,  has  been  given  to  the 
ensilage  of  corn  and  sorghum,  and  the  large  amount  of  discussion  which 
has  taken  place  as  to  which  was  preferable,  dried  com  fiodder  or  that 
which  has  been  packed  in  silos,  seem  to  make  a  thorough  investigatioD 
of  the  subject  both  from  a  theoretical  and  practical  point  of  viewneoes- 
sary. 

Among  the  questions  which  arise  in  either  method  of  preserving  oom 
and  sorghum  for  feeding  is,  What  is  the  proper  time  for  cutting,  and 
which  crop  is  the  best  as  far  as  composition  is  concerned  f  The  mllow- 
ing  analyses  have  been  made  as  a  contsibution  to  our  knowledge  of  the 
subject: 

Table  XJJI.-^Egyptian  Sugar  Cpmy  planM  April  90»  ISSl. 
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Dijuneter 
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Weight  of  Htalk 

Weight  of  leaves 

Weight  of  top 

Weight  of  ear    

Per  c«nt«  of  Btalk  in  whole  plant. 
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Crude  fat 
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Crude  albumen. 
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Ifon-albunihiuid  N 

Per  cent,  of  ^.  as  non-albuminoid 
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Table  XV.—Early  Amher  Sorghum,  planted  May  1,  1681. 
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Table  X V.— £ar2^  AmJber  Sorghnm,  plmmted  ifcy  1.  Ifiai-^CoqllBiNd. 
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The  varieties  examined  were  all  ^irrowii  on  the  groanda  of  the  Depaii' 
meiit.  The  8i>ecin)ei)6  were  collecte<l  and  diied  everj  seven  days,  stalks 
being  selected  which  seemed  to  represent  the  average  development  of  the 
plat.  To  obtain  an  average  specimen  of  such  a  large  plant  is,  however, 
much  more  <litlicnlt  than  in  the  case  of  the  grasses,  where  many  may  be 
collected  and  an  average  taken.  In  consequence  of  this,  the  series  does 
not  present  that  unbroken  Hequence  which  appeared  in  our  analyses  of 
the  grasses  in  the  last  rei)ort.  For  example,  sample  626,  Liudsay'i} 
Horse  Tooth  Com,  cut  August  22,  contains  an  amount  of  nitrogen  far 
ahead  of  that  in  the  stalks  collected  the  week  betbra  and  the  week  aJter, 
not,  however,  varying  much  in  other  respects.  It  will  be  seen  that  thifl 
is  the  heaviest  cane  which  was  cut,  and  the  fine  growth  and  develqi- 
nient  may  have  been  a  reason  for  its  increased  content  of  nitrogen. 
That  it  is  an  unusual  state  of  afilairs  is  indicated  by  the  fact  that  of  the 
total  percentage  of  nitrogen  more  than  half  is  in  a  nou-albumiii(Hd 
form. 

The  non-albuminoid  nitrogen  in  corn  and  sorghum  appears  fit>m  the 
tables  to  be  higher  than  was  found  to  be  the  case  in  the  grasses,  aad 
at  the  same  time  there  are  great  variations  fi*om  week  to  week  in  an 
irregular  way.  This  is  more  especially  the  case  with  the  corns,  and 
such  irregularities  are  not  surprising  after  a  consideration  of  the  very 
similar  ones  which  were  developed  during  our  investigations  of  the 
amount  of  sugar  in  the  juice  of  seversil  varieties.  How  far  the  resalt9 
given  in  the  tables  may  have  been  changed,  or  to  a  certain  extent  in- 
validated by  the  difficulties  that  are  met  with  in  drying  such  large 
stalks  as  those  of  corn  and  8or;;hum  which  contain  much  sugar,  must 
remain  an  open  question.  The  stalks  were  cut,  split  in  small  pieces, 
and  dried  in  the  sun  as  rapidly  as  possible,  but  we  are  aware  from  oar 
investigations  of  the  ft-nnentations  of  the  jnice  of  com  and  sorghum 
how  liable  these  plants  are  to  changes  brought  about  in  anck  a  way. 
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The  sorghum  appears  to  be  mnob  more  regrnlar  in  its  oompositioii 
thaa  the  coru,  as  we  should  exi>ect  from  our  previous  examination  of 
these  plants.  It  contains,  too,  much  less  water  in  its  fresh  state,  and 
more  nitrogen  and  fat.  It  appears,  in  fact,  the  question  of  growth  and 
cultivation  aside,  to  be  superior  to  corn  for  feeding  purposes  or 
ensilage. 

In  both  com  and  sorghum  the  leaves  contain  much  more  nitrogen 
than  the  stem,  and  consequently  should  be  most  carefully  preserved  in 
any  system  of  curing,  for,  at  its  best,  such  a  fodder  is  very  deficient  fn 
nitrogen,  and  this  deficiency,  which  must  be  made  up  in  feeding  by 
nitrogenous  substances,  is  only  increased  by  the  loss  of  the  leaves. 

In  the  sorghum,  it  is  of  interest  to  see  that  the  suckers,  like  all  parts 
of  new  growth,  are  much  richer  in  nitrogen  than  the  older  parts ;  but 
at  the  same  time,  which  is  rather  unexpected!,  the  amount  of  fiber  is 
rather  increased.  In  this  verj'  constituent,  fiber,  the  sorghum  plant 
presents  an  anomaly  which  we  have  not  observed  elsewhere.  The  fiber 
in  the  stalk  is  greatest  in  amount  in  the  young  plant,  and  decreases 
with  the  growth  of  the  stem.  In  the  leaves  the  change  is  very  small, 
the  older  leaves  having  a  trifie  less  of  fiber. 

The  usual  decrease  of  water  in  the  fresh  plant  with  increase  in  size 
is,  of  course,  very  apparent. 

A  further  examinadou  of  the  tops  of  the  sorghum  was  rendered  im- 
possible by  the  fact  that  the  seed  heads  were  completely  destroyed  by 
sparrows  as  soon  as  the  seed  began  to  harden.  Analyses  of  the  seed 
will  be  found  in  another  part  of  this  report,  fh>m  samples  ooUeoted 
from  other  localities. 

It  was  intended  to  analyse  the  ears  of  com  at  different  periods  of 
development;  but,  unfortunately,  all  the  S[>ecimens  were  attacked  hy 
maggots  and  spoiled,  so  that  tiiis  work  must  be  deferred  till  another 
oollection  can  be  made. 

As  to  the  pro()er  time  for  cutting  com  and  sorghum  for  curing  or 
packing  in  silos,  our  analyses  would  seem  to  point,  in  the  case  of 
sorghum,  to  tiiat  i>eriod  in  its  growth  just  before  the  leaves  show  signs 
of  withering.  It  is  then  that  the  sugar  is  nearly  at  its  maximum,  the 
nitrogen  is  in  good  condition,  the  leaves  being  fresh,  and  the  fiber  on 
the  docreaHC.  Com,  apparently,  for  very  much  the  same  reasons,  is  in 
its  best  condition  about  the  time  of  tasseliug.  The  irregularities  in  the 
comiK>8iti()n  of  corn  at  any  one  period  prevent  anything  more  than  the 
most  general  conclusions,  from  a  chemical  stand-point. 

ENSILAGE. 

AHhoiigh  the  facilities  of  the  Department  prevent  any  elaborate 
investigations  into  the  value  of  ensilage,  beyond  a  mere  chemical 
examination,  the  question  has  attracted  so  much  attention  tlwCt  we 
have  collected  and  tabuhited  in  this  place,  together  with  two  analyses 
made  at  the  Department  and  one  at  the  New  Jersey  experiment  station, 
averages  of  the  composition  of  nine  specimens  of  ensilage  from  various 
parts  of  the  country,  given  in  Bulletin  No.  XI  of  the  New  Jersey  sta- 
tion, and  a  general  average  of  all  the  analyses  which  have  been  found 
in  the  recent  literature  of  the  subject  in  this  country. 

In  addition,  for  eoninarison,  are  given  analyses  of  a  field  and  sugar 
corn  grown  at  the  Drj)artment,  and  an  analysis  by  Dr.  O.  A.  Goess- 
mann,  of  the  ^lass^iohusetts  Agricultural  College,  of  a  field  corn  grown 
by  Dr.  Bailey^  in  Massachusetts. 
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Ensiln^e,  tben,  ia  a  TocldeT  whicb  prcfientB  Urjce  Tariatione  in  rompo- 
sitioii,  plainly  dt'iJf  I  id  VII  t  on  three  causes,  the  oiifftDiil  comiiositioii  of 
tlie  corn,  wlii<;h  is  itm-If  very  cbaiirreable  for  different  Tftrieties,  eoilt, 
and  period  of  harveatiuf;.  tlie  aiiiunut  of  water  lust  by  erraporatioD,  and 
the  anioant  of  ferntontutlou  it  niidfrf;oes.  The  first  annlyaiB  in  tbe 
table  tthowB  a  remarkably  large  aimmnt  of  albtimen,  and  it  in  oving  in 
tills  cane  to  a  relative  inereasti  from  a  large  loss  of  carbo-hydrates  bf 
fennel) I atinn.  The  next  two  analyses  are  in  a  like  way  higher  thu 
usual  in  nitrogenoua  constituents.  It  will  be  noticed  that  thia  it  ft 
relative  gain  from  tbe  increase  in  the  amount  of  ash  and  diminutjonof 
water  in  all  tliese  specimens.  Ttiis  point  slioold  guard  qs  from  tw 
hastily  assigning  an  increased  value  to  ensilage,  Ju<lgiiig  from  its  rela- 
tive iwrctrnt^ige  composition.    This  is  well  shown  in  the  following: 

At  the  New  Junicy  College  Farm  an  experiment  was  uudertaken  on 
September  1,  1&<1,  when  the  corn  was  in  tbe  milk,  and  in  dourisbing 
oouditioQ,  to  duti'rmine  whether  tbe  loss  of  nntrients  is  greater  what 
green  com  fodder  is  dried  in  stacks  or  )>reserve(l  in  eiloa,  and  whetlitf 
ensilage  is  preferable  to  drieil  fodder  com  for  the  proilnction  of  milL 

Ten  tons  of  green  ftnlder  com  was  employed,  half  of  it  being  slackeJ 
iu  tbe  field  in  fifty  small  iwrtions,  and  the  remainder,  after  beinc  cni 
in  lengths  of  three-sixteenths  of  as  inch,  closely  i>aoked  in  a  ii  to  if 
twelve  tons  capacity.  A  sample  was  carefully  selected  from  the  gnei 
substance,  and  its  analysis  rejtreseuts  the  average  uomposition  of  tke 
loL 

In  November,  after  an  exposnre  to  the  weather  of  nearly  three  montbi, 
twelve  hundred  pounds  were  pnased  through  a  cutt«r,  end  a  sampii 
analyzed,  showing  the  changes  which  the  corn  had  undergone  iu  tbis 
txeatment. 

On  the  23d  of  December,  thf  contents  of  the  silo  having  been  fonnd 
to  be  in  gmxl  coinlitinn,  a  Kanijtle  was  taken  18  inches  from  the  siirfw^ 
an  analysis  of  wlijvh  rt'pres  nts  llie  changtts  which  had  taken  plaueid 
the  funiiution  of  the  en.sibige.  The  sample  was  free  from  disadit'eaole 
emetl,  insj|>iil  to  lite  tai^te,  and  in  all  respects  cquttl  to  tiie  bust  eusiUge 
seen  at  thu  uxxjerimeut  station. 
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The  composition  of  the  three  samples  may  be  compared  in  the  follow- 
ing table : 


II    -  -   --  ■ ■ 1 -1 fcaa 

Water • 

Anh 

Fat .A 

K.  fri'e  extract 

Crude  flber 

Cnide  albomoD 

DBT  SUB6TAXCB. 

Aah ^ 

Fai 

K.  free  extmct 

Crude  flbtT 

Orode  albumen .:.... 


7S.0O 

L68 

.22 

1&60 
&35 
L25 


&82 

.fS 

62. 4« 

25.40 

6.00 


39.37 

4.63 

.66 

33.M 

1&66 

3.84 


7.64 

1.00 

M.  18 

80.76 

6.33 


74.50 

LAS 

.77 

13.47 
7.66 
L7i 


7.71 

1.06 

53.24 

3107 

6.01 


The  ash,  of  course,  will  not  be  affected  by  any  fermentatire  changes, 
RO  it  furnishes  a  basis  on  which  to  calculate  those  changes  which  have 
taken  place  in  the  organic  conslitnents. 

One  hundred  pounds  of  the  dry  matter  of  the  green  corn  contains  6^ 
pounds  of  ash.  The  question  then  arises,  How  many  pounds  of  the  dry 
matter  of  the  cured  corn  and  ensilage  contain  the  same  amount  of  ash? 
And  this  is  as  follows : 


A«h 

Fat 

S.  ft-ee  extract 

Crude  fllM^r 

Crude  uibumeu 

Total  weight  dry  matter  to  6.32  pounds  ash 


6.32. 

.88 

62.40 

25.40 

5.00 


100.00 


6.32 

.90 

U.h2 

25.44 

&24 


82.72 


6.S8 

.  86 

48.64 

25.40 

5.67 


81.98 


It  is  plain  that  the  total  loss  falls  upon  the  carbo  hydrates,  and  that 
the  loHs  in  field -curing  is  no  greater  than  in  the  system  of  ensilage. 
Admitting?  however,  this  last  fact,  the  question  arises:  Will  cows  eat 
the  dry  fo<l(ler  as  readily  and  with  as  little  waste  as  the  ensHage,  and 
how  (1()(H  the  quantity  and  quality  of  milk  compare  with  each!  The 
conclusions  reaehe<l  in  this  regard  were: 

Wlieu  dried  eorii  fodder  is  cut  and  crushed  it  is  eaten  as  readily 
and  with  as  little  waste  ius  e»»silage.  That  with  four  cows  in  three 
Ka^es  where  ensilage  was  substituted  for  dried  corn  in  the  ration  no 
increase  of  milk  was  apparent,  while  in  the  fourth  there  was  an  increase 
of  eightv-seveii  pound's  of  milk  in  fortj'  days.  That  in  the  mixed  milk 
of  one  lienl  ensilage  causeil  no  inerease  in  solid  matter,  while  in  an- 
other henl  for  the  same  i)erioil  there  was  a  gain  of  8J  ]>ounds,  or  7  per 
cent.  It  still  remaius  an  open  question  whether  eiiHilage  iK)S8esse8 
Buch  an  advantage  over  drieil  corn  fodder  an  has  been  claimetl  for  it^ 
and  the  question  in  tact  neems  to  be  reduced  to  one  of  economy  in  the 
preservation  and  preparation  of  the  corn  and  of  palatabilitj  to  the 
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cattle.    Before^  however,  a  conclasion  can  be  reached,  Coriher.  experi- 
ments similar  to  tbose  detailed  must  be  carried  out. 

The  acidity  and  alcoholic  natare  of  Bhe  ensilage  has  been  of  imiver^Hl 
remark,  and,  to  a  certain  extent,  of  exaggeration.  With  a  Tiffv  iii 
throwing  some  light  upon  this  subject  the  juices  expressed  from  the 
two  samples  mentioned  in  the  previous  table  have  been  examined.  In 
both  cases  alcohol  was  found,  but  not  in  amount  sufficient  to  be  deter 
mined.  In  the  sample  from  0.  H,  Roberts,  of  Poughkeepsie,  N.  Y.,  the 
conditions  had  been  such  as  to  make  the  alcoholic  fermentation  must 
prominent^  but  even  under  these  circumstances  alcohol  was  only  rerog- 
nized  in  the  distillate  from  the  juice  by  the  iodoform  test.  The  jukx 
expressed  from  the  specimen  amounted  to  40^  per  cent,  of  the  sab- 
stance  taken.    The  following  determinations  were  made : 

Specific  gravity,  160  C -...—. L(K05 

Total  solfdB &]4 

Glucose. •••... --•••••..•....••• dl 

SacroAe...... •..•••...  •..•...•.. H 

Total  acid  as  acetic 171 

Total  acid  as  lactic 3.06 

In  the  original  substance  was  found : 

Forest 

Total  acid il5 

Lactic  acid - •.•-••.•...•.•.•• 56 

Acetic  acid ••••••. LW 

This  sample  may  be  regarded  as  an  extreme  of  aoidity  owing  to  its 
having  been  out  of  the  silo  two  days  before  examination.  Mr.  Eoberte, 
however,  feeds  it  after  five  or  six  days. 

The  second  specimen,  given  in  the  table  as  from  B.  P.  Boberts,  Alex- 
andria, Ya.,  contained  47.^  per  cent,  of  juice,  in  which  was  found: 

Total  acid  as  acetic •.•••••••....  9.  IS  per  cent 

Lactic  acid • •.... ..........  ^raees. 

The  presence  of  lactic  acid  in  the  specimens  under  examinatton  wii 
])roved  as  follows :  The  filtered  juice  was  treated  with  an  exceM  d 
carbonate  of  zino,  and  after  removal  of  the  undissolved  portion  ni 
Hiight  evaporation  there  S4'parate<l  orusts  of  a  salt  which  on  lecrystal- 
lization  and  analysis  gave  the  following  figures: 


H.O l&4i 

ZnO »S 

corresponding  to  zinc  lactate. 

The  composition  of  the  nitrogen  free  extract  of  the  specimens  exifr 
ine<l  has  been  determined  roughly  as  follows: 


X.  frcM.'  extract  in  100  parte 

ItcainoiiH  Riil>HtiijQcv , 

Orf^anir  aciila,  nuf^arH,  anii<lo  bodicrt,  ami  pn>dnct<*  of  frrmeiitatioA . 
(turn 


iMimpto. 


12.fr7 


7.» 


SI.  17  I     39bl7 


Lignin,  incniA<luK  matter,  &o.,  soIuMo  in  aridsaud  alkali 


S.82 


4.24 

S2L10 
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Or,  calQulatiDg  the  whole  analysis  to  dry  sabstanoe— 


Afli 


Fut  and  acid 
Jl«'^lnon»  . . . 
Bngur.  dec... 
Gum 


Aoid  and  alhali  extract. 

Fib»r 

Albumen  (N.  x6.25).... 


PMgbkMpriis. 


SBwM 

tt.TO 

&7S 

a87 

&73 

7.91 

1.14 

8.M 

16.  M 

17.  Tl 

189 

»78 

A  12 

37.19 

2&1$ 

10.07 

8.57 

The  following  analysis  of  Egyptian  Sugar  Oom  is  given  for  com- 
parison : 

Anh - 7,39 

Fat,  Slc 2.8D 

Ri'HiiiH,  &G • • • • • 7. 17 

8ugarH,  &.C • ..•••  ..••. 20.33 

Gum,  &c 2.  jp 

Acid  aud  alkali  extract 31.37 

Fibtjr 20.15 

Allmraen  (N.  xr).25) 8.32 

From  thlR  it  wonld  appear  that  oertain  snbstances  included  in  the 
acid  aud  alkali  extract  mnst  nndergo  changes  daring  the  process  of 
preKervation,  and  become  much  more  soluble. 

Tlie  nitrogen  seems  to  undergo  little  change  as  fiir  as  we  can  judge 
at  present  chemically,  for  in  the  sjunple  from  C.  H.  Roberts,  Pongh- 
keeimie,  of  the  total  nitrogen,  only  37.4  per  cent,  was  in  the  non-albu- 
minoid form  after  removal  from  the  silo  for  two  days — an  amount  not 
larger  than  would  be  expected  in  the  iresh  stalk. 

In  conclnsion,  I  desire  to  call  attention  to  the  Increasing  necessities 
of  thivS  division,  arising  from  the  steadily  increasing  work  which  is  de- 
manded in  it. 

A  i)r(\ssing  need  is  for  better  laboratory  facilities.  At  the  present 
time  the  laboratory  is  located  in  one  end  of  the  building,  for  which,  in 
its  construction,  no  proper  arrangements  were  made  fitting  it  for  a 
laboratory,  and  in  oousequence  many  necessary  operations  of  a  chemi- 
cal lal)uiat()ry  are  impossible,  and  can  only  be  conducted,  if  at  all,  with 
great  risk  to  the  health  of  the  oi>erator,  and  with  limited  means  for  the 
proper  performance  of  the  work. 

An  inereased  foree  of  assistants  for  the  work  of  this  division,  for  this 
work  coidd  be  easily  increased  to  an  amount  far  beyond  the  ability  of 
the  pnvsent  force  to  perform.  The  eorrespondence  alone  which  natu- 
rally falls  to  this  division  is  sufficient  to  employ  the  time  of  a  compe- 
tent clerk. 

It  is  also  most  desirable  that  a  small  tract  of  land  be  secured  within 
easy  aceevss  to  the  Department  for  the  purpose  of  growing  such  grasses, 
ve^^etahles,  or  other  i)lants  as  are  under  examination,  for  the  purpose 
of  stnd\  in^  tiieir  composition,  physiological  development,  and  nutritive 
value  at  ditferent  i>eriods  in  their  growth. 

Such  a  tract  of  land  would  be  desiittble  also  upon  which  could  be 
condueted  a  series  of  exi)eriments  tending  to  show  the  relative  agricult- 
ural vahu^  of  the  various  fertilizing  constituents  upon  the  several  crops. 

It  would  be  desirable  if  this  division  could  have  facilities  for  enter- 
ing upon  certain  experiments  in  feeding  animals^  in  order  to  determine, 
Si)  far  as  possible,  experimentally,  the  relative  food  value  of  such  ma- 
tei'ials  as  are  in  general  use  in  this  country,  in  order  to   supple- 
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ment  the  results  derived  now  solely  from  chemical  analysis,  and  in  ttiis 
way  obtain  oonolaHions  of  greater  practical  value. 

Finally,  I  desire  to  pablicly  acknowledge  my  appreciation  of  the 
faitlifal  and  efficient  work  which  has  been  rendered  by  those  engaged 
with  me  ih  the  labors  of  tbis  division,  and  to  whom  of  necessity  the 
work  recorded  has  been  largely  intrusted.  In  the  sugar  iuvestigatioDfl 
with  sorghuin  and  maize,  the  selection  of  canes  for  daily  examination, 
and  the  observations  in  the  field,  as  also  the  series  of  ex|)eriments  illoa- 
trating  the  action  of  lime  upon  sugar  solutions,  was  iutnusted  to  Mr. 
Charles  Wellington;  the  chemical  investigations  in  connection  with  the 
work  of  the  large  mill  to  Mr.  Henry  B.  Parsons;  the  experimental  work 
with  the  small  mill  to  Mr.  William  P.  Wheeler  and  Mr.  John  Dngan: 
the  analytical  work  upon  the  juices  and  sirups  from  sorghnm  and 
maize  to  Mr.  Miles  Fuller,  who  polarized  the  same;  Mr.  Charles  Par- 
sons, who  performed  the  titrations;  Prof.  Henri  Erui,  who  determined 
the  acidity,  and  Mr.  Markendorf,  who  determined  the  total  solidd; 
Messrs.  Trescot,  Menke,  Wheeler,  and  Dugan  assisted  in  other  portions 
of  the  analvtical  work,  to  each  and  all  of  whom  praise  is  due  for  its 
faithful  performance. 

In  the  other  work  of  this  dinsion  Mr.  Clifford  Richardson  had  charge 
of  the  current  work,  being  assisted  in  the  analytical  work  by  Messrs. 
Knorr,  Fuller,  Markendorf,  Wheeler,  C.  Parsons,  Trescot,  and  Daean, 
and  to  Mr.  Eichardson  was  intrusted  the  preparation  of  the  report  m>m 
page  535. 

Eespectfully  submitted. 

FEIEB  COLLIER 

Hon.  Geo.  B.  Lobino, 

Oonimumnerm 
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Sm :  I  have  the  honor  to  present  my  fourteenth  annual  report  as 
Stati.sri(fian  of  the  Department,  it  being  the  nineteenth  since  the  estab- 
lislinient  of  the  Division  of  Statistics.  The  series  of  previous  reports 
covered  the  ]>erio<l  from  1865  to  L877,  inclusive. 

The  functions  of  the  division  always  contemplated  the  collection  and 
exiiosition  of  general  statistics  of  agriculture,  but  the  means  and  facili- 
ties provided  have  been  inadequate  to  CQmpIete  success  in  an  under- 
tiikiujx  HO  large  and  so  rapidly  widening.  /A  crop-reporting  system  was 
adopted,  wliich  had  been  practiced  to  a  limited  extent  in  Germany, 
where  it  is  now  in  use,  upon  the  plan  of  making  comparisons  in  percent- 
ages  ratlier  than  in  vague  and  ever-varying  expressions,  which  can- 
not be  reduced  to  mathematical  equivalents,  and  which  a  dozen  different 
readers  would  interpret  with  as  many  varying  results.  It  was  necessary 
not  only  that  reports  should  be  susceptible  of  tabulation,  but  that  they 
should  cover  a  known  and  well-define<l  area;  and  thus  the  county,  with 
its  a.sc4*rt4uned  numbers,  crop  areas,  and  amount  of  production,  became 
the  basis  of  com])arison.  \ 

This  syst^^m  has  been  adopted  by  several  State  boards  and  departments 
of  agrirnltiire,  antl  other  States  have  in  contemplation  an  early  effort  in 
this  direction.  The  people  have  become  familiar  with  the  plan,  the 
ignorant  are  for;ietting  their  prejudices  against  theassumed  impertinence 
of  statistical  inquiries,  and  the  work  is  becoming  so  popular  that  news- 
paiKT  and  com mercinl  firms  are  vieing  with  each  other  in  the  volume 
and  vaiii'ty  of  their  crop  re|)orts.'\  These  results  are  indications  of  the 
growing  iurerest  in  the  subject;  they  also  create  some  confusion  in  the 
public  mnid,  from  their  variable  and  often  contradictory  tenor,  which 
should  be  corrected  by  the  sujuirior  completeness  and  accuracy  of  De- 
partiiitMjt  results.  It  will  bo  my  constimt  aim  to  secure  such  superior 
etti('ieii(\v  of  the  official  crop  reporting  system. 

Believing  that  the  unadorin  d  truth  will  best  promote  the  interests  of 
proilucer  and  consumer,  it  will  be  my  endeavor  to  eliminate  bias  and 
juu»judicc  from  returns  and  from  the  work  of  interpreting  and  .averaging 
these  local  estimates.  The  fact  that  speculation,  gambling  in  food  prod- 
ucts of  the  people,  is  alert  in  issuing  false  and  exaggeratetl  reports  of 
crop  production,  and  successful  in  securing  their  publication  under 
circuiMstanccs  tending  to  gain  for  them  ])ul>lic  credence,  renders  neces- 
sary tiic  most  ])n)nipt  an<l  accurate  official  information  of  the  condition 
and  ultimate  yield  of  all  our  staple  crops.'" 

THE    CROPS    OF    1881. 

AYliile  «T  crop  failure,  or  8uch  scarcity  as  to  limit  necessary  consump- 
tion ol  f(»o(l,  is  practically  unknown  in  this  country,  the  neai-est  ap- 
proach to  it  lor  many  years  occurred  in  1881.  It  affected  all  thecereals 
excei)t  oats,  the  potato  crop  to  a  very  serious  extent,  and  reduced  the 
pn)dnction  ot  C)tton  more  than  a  million  bah'S.  Five  consecutive 
seasons,  from  187G  to  1880,  inclusive,  produced  crops  of  more  than 
37  AG  6n 
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average  yield,  while  the  same  i^eriod  in  Western  !Eurox)e  was  attended 
with  tuediuin  or  low  production  in  nearly  all  branches  of  farm  iudimtryf 
but  especially  in  wheat.  In  1875,  the  wheat  product  was  reduced, 
while  the  corn  crop  was  above  an  average.  lu  1874,  the  reverse  was 
true,  wheat  making  an  average  crop,  and  com  nearly  as  bad  a  failure 
a^j  in  1881.  In  18f>0,  corn  was  a  comparative  failure,  while  wheat  pro- 
du(*.ed  more  than  an  average  .yield.  In  no  season  since  the  inauguration 
of  crop-reporting  has  there  been  so  general  disaste^r,  invohiiig  com, 
wheat,  barley,  buckwheat,  and  rye,  oats  alone  beiuj;  exempt  from  loss. 

The  aggregate  of  corn  estimates  is  1,194,916,000  bashels,  growp  upon 
04,202,025  acres,  or  18.6  bushels  per  acre.  This  is  a  reduction  of  32  per 
cent,  in  rate  of  yield  and  27  per  cent,  in  absolute  quantity  from  the  crop 
of  1880. 

The  wheat  crop  aggregates  383,280,090  bushels,  a  redaction  of  22 
per  cent.,  grown  on  37,709,020  acres,  a  yield  of  10.2  per  acre,  the  lowest 
rate  of  yield  3'et  rejwrted  for  the  whole  country. 

R.ye,  20,704,950,  a  reduction  of  27  per  cent.;  area,  1,789,100  acres, 
yielding  11.6  bushels  per  acre. 

The  product  of  oats  is  416,481,000  bushels,  against  417,885,380  in 
1880.    The  area  is  16,831,600  acres^  and  the  yield  24.7  bushels  per  acre. 

Barley,  41,161,330  bushels,  a  reduction  of  9  per  cent,  grown  on 
1,967,510  acres,  or  the  rate  of  20.9  bushels  per  acre. 

Buckwheat,  9,486,200  bushels,  grown  on  828,815  acres,  yielding  1L4 
bushels  per  acre. 

The  aggregate  product  of  all  cereals  is  2,066,029,570  bushels,  agauut 
2,718,193,501,  a  decrease  of  24  per  cent. 

The  aggregate  value  of  cereals  grown  in  1881  is  greater  than  the  total 
valuation  for  1880. 

G(«m  and  oats,  mainly  consumed  at  home,  and  used  interchangeablyf 
are  most  atl'ected  by  the  failure  of  maize.  The  average  value  of  com 
has  advanced  from  39.6  cents  in  1880,  to  63.6  cents  iu  1881;  oats  from 
36  to  46.4  cents;  wheat  has  advanced  from  an  average  of  95  ceut«to 
$1.19  per  bushel. 

While  the  reduction  of  product  of  com  in  the  seven  surplus-yielding 
States  amounts  to  about  four  tenths  of  the  usual  crop,  the  aggregate 
still  e(|nal8  (52  [H-r  cent,  of  the  crop  of  the  country,  leaving  as  the  pro- 
duction of  thirty-one  St^ites  and  ten  Territoiies  but  three-eighths  of 
the  maize  product.  The  .yield  i>er  acre,  which  should  be  30  busbeb  is 
a  .year  of  average  production,  is  but  21.3  bushels;  yet  this  is  larger  thai 
the  average  yield  of  the  remaining  States,  wliic^h  is  15.4  bushels.  Tba 
price  per  l»ushel  is  less,  being  55  cents  instead  of  81  cents,  in  theri-maiB- 
ing  States.  The  aggiegate  quantities,  areas,  and  valuations  are  ai 
follows : 
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In  conii)Mris()n  with  these  aggregates,  those  of  the  ten  preceding  years 
are  prebeiiied. 
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Whiit  i.t  tlip  official  crop  tiitttory  of  this  aeasou  of  comparative  disas- 
Ifi-f  A  .veiirH<>excf|it)Oual  sbouhl  irreeeut,  frombegiuiiiDgtoeDd,  indi- 
triitiotis  ulL-omiiig  failure.  Til  ey  were  not  waiitiuf;.  lu  April  the  offl- 
ciiil  rfjKirt  ofcoiiilition  of  wheat  wasSfi,  iu»teadof  08  for  the  precediog 
year,  tin'  noist  leconl  in  ten  reasons  of  crop  re-porting.  In  the  greafe 
grain  frrowiiifr  Stiites  of  the  West  condition  was  marked  very  low — but 
til  in  llliniiiK.  tlio  Htate  of  largest  production,  and  not  a  single  winter- 
wlu'jit  Htate  of  llie  least  iniportauce.  New  York  and  Kansas  alone  ei- 
cpptf*!.  rcpoiii'd  as  high  as  100.  In  June  the  recorded  condition  of 
winter  wheat  wa.'t  further  reduced  to  75.  The  injury  by  the  severity  of 
the  wiiiicr  iirovcl  tn  be  irreparable,  and  a  loss  of  nearly  one-fourth  of 
thct  cn»i»  rt'Mullctl.  Unfavorable  weather  in  spring,  reported  in  Wiscon- 
»;in,  Minntsota,  and  loiva,  alw»  reduced  the  production  of  spring  wheat. 

The  June  rc'twrt  of  cotton  place<l  average  condition  at  Hii  instead  of 
99  Ibr  the  prt-vious  year.  There  was  "universal  mention  of  the  back- 
wardiic.Js  (if  tiie  crojt,  owing  to  a  cold  and  late  8)»riiig."  In  July  the  plant 
wan  "generally  reported  small  and  about  ten  days  late,  owing  to  au 
nufavoralile  spring."  Tlie  September  reiwrt  showe<l  a  decrease  iix)m 
8»  to  7-  ill  a  single  mouth,  in  October  the  figure  had  dropped  to  66, 
lower  than  for  fifteen  years. 

The  '•  trade"  was  inclined  to  donbtthe  accuracy  of  this  average,  and 
claiiiKHl  :i  crop  of  G,0(H),OOU  bales  at  least.  The  sanguine  objected  to 
any  view  that  involved  a  re<luctiou  of  more  than  a  fourth  of  a  million 
bales,  but  w.  re  Hually  obliged  to  admit  the  loss  df  a  million  more.  The 
October  averages  of  the  two  yeai-s  were,  respectively,  85  aud  66,  show- 
ing a  decrease  of  -'•\  |)er  cent.,  and  the  product  was  only  saved  trom  aa 
equal  reduction  by  about  5  per  cent  increase  of  area. 

The  Department  record  of  the  potato  crop  has  been  thoughtlessly  and 
sonieliiues  unfairly  ciiticised.  The  early  i-eiMirts  were  favorable.  It 
wasU-  oil  llie  lirstof  August,  but  the  September  report  indicated  tbeal- 
mosl  uiipreeeilented  decline  of  -*2  iMjiuts  in  a  single  month.  A  severe  and 
protracted  »ii\iu';ht  was  nearly  universal,  cheeking  growth,  enfeebling 
vitality,  anil  ]  lacing  the  crop  at  the  mercy  of  bUghts  and  insects,  of 
which  liie  potato  beetle  and  chinch  bog  took  ))ronipt  and  fatal  advan- 
tage. Tile  (.)cto'jer  returns  showed  a  worse  condition  than  those  of 
Septenibcr,  llie  general  average  being  reduced  to  67,  indicating  a  losa 
of  ."M.lMii',()ii(H>ushel8.  At  the  date  of  this  return  the  crop  in  the  nortli- 
ern  belt  of  States,  in  whiih  this  culture  is  prominent,  had  not  generally 
been  harvested,  or  tlie  full  extent  of  the  &ilure  been  developed,  yet  this 
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showing  of  the  first  of  October  was  fiEir  worse  than  any  reonrd  of  the 
crop  siDce  the  establishmeut  of  the  Division  of  Statistics.  The  differ- 
ence between  the  rate  of  yield  for  the  year  1881  and  the  lowest  previoos 
annual  estimate  of  yield  per  acre  is  twofold  greater  than  the  ftill  aoHHint 
of  the  extraordinary  importation  of  potatoes  to  supply  the  deficiency,  and 
the  reduction  fnim  the  crop  of  the  previous  year  is  about  seven  times  as 
large  as  that  importation.  However  imperfect  the  information  relative 
to  minor  crops,  the  results  show  approximately  the  relative  crop  condi- 
tions of  consecutive  years  more  accurately  than  has  been  exhibited  by 
any  unofficial  agency  or  method.  The  difterence  between  the  estimates 
of  the  two  years  is  58^514^070  bushels. 

CORN. 

• 

The  estimates  for  the  year  1881,  presented  in  comparison  with  others 
of  the  deciide,  are  in  harmony  with  the  facts  of  distribution,  scarcity  ot 
meat  products,  and  advance  in  prices.  The  crop  is  not  the  smallest  in 
absolute  volume  of  the  series,  but  the  smallest  m  yield  per  acre.  The 
requirement  of  increased  population,  of  enlarged  foreign  demand,  for 
pork  and  beef,  and  especially  for  corn-fed  beef,  makes  the  comparative 
scarcity  as  great  as  in  1874,  when  the  occurrence  of  a  shorter  crop,  fol- 
lowing a  slK)rt  one  in  1873,  raised  the  average  price  from  48  to  6i7 
cents.  The  average  price  of  the  crgp  of  1881  waa  63.6  cents,  and  would 
have  been  higher  than  tl^at  of  1874  if  the  production  of  1880  had  been 
below  an  average. 

The  following  table  prei^ents  the  annual  estimates  of  acreage,  prod- 
uct, and  value  for  a  series  of  years.  The  abnormal  extraordinary 
increase  of  recent  years  made  it  difficult  to  keep  pace  with  advancing 
production,  as  is  shown  by  the  n^conl  for  1879,  which  is  widely  at  vari- 
ance with  the  census  returns  for  that  year.  In  other  crops  the  differ- 
ence is  usually  slight  between  the  two  records,  but  in  the  com  estimate 
it  is  evident  that  the  Department  figures  are  qnite  too  low.  The  table 
should  be  studied  in  connection  with  the  variable  character  of  the 
seasons,  and  with  the  prices  per  bushel,  as  they  will  in  the  main  bear 
close  scrutiny  and  afford  reliable  evidence  of  comparative  accuracy. 
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The  census  record  of  the  great  com  crop  of  1879,  of  1,754,861^ 
busbels,  arranf^ed  by  groups  of  States  for  the  parpose  of  showing  the 
8nx)x>Iy  in  proportion  to  population,  and  to  cattle  aud  awiue,  juaktf  an 
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averapo  product  of  35  bnshela  per  capita.  As  the  Luke  States,  with  21.8 
bnsLfls,  have  no  anrpluB,  and  the  South,  with  18.1  brshels,  bay  some 
com  from  the  West,  oniy  the  seven  central  Statea  bordering  on  the  Ohio 
and  MiRsoiiri  (and  Kentacky  and  TeuneiiHee,  to  a  certain  extent)  have 
com  for  shipment  and  exportation.  The  proportion  of  cattle,  and 
especially  of  swine,  bears  iutimat«  relation  to  the  eapply  of  com,  as  is 
seen  in  the  record  of  the  seven  central  Western  States,  which  produce 
nearly  sevcu-teuttis  of  the  crop  of  the  United  States. 

The  following  tables  oootrast  the  highest  and  lowest  production  of 
recent  years,  the  Hgnres  for  18T9  being  those  of  the  census  of  the  United 
StAtes,  and  those  of  ISSl  the  estimates  of  this  division: 
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The  progress  of  thirty  years  ban  been  bo  remarkable  in.  the  com  pro- 
daotioD  of  these  seven  uentral  States  which  yield  all  the  iiui^ati  vonli 
'  eonsideruig,  that  the  I'ecord  ia  giveu  in  detail : 
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In  noting  the  great  increase  since  1869,  it  shonld  be  lemember^  that 
tJie  crop  of  tliat  yttur  was  a  paitial  faihire,  and  that  the  area  planted 
shouhl  have  yiehlcd  u50,000,U<)<)  instead  of  405,000,000  bnshels.  Acom 
porisOD  with  the  ix'tnaiuiug  States  nill  make  a  more  striking  shoiriag. 
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In  18i9,  three-tenths  of  tlie  crop  was  grown  in  the  States  toncbin; 
the  Athiutic  coast;  in  1879  oftly  12  per  cent.  In  the  ceutml  \»X 
including  all  States  between  the  first  named  and  the  Ihlississippi  Bira, 
the  proportion  has  ^'railually  declined  from  .18  to  4U  ]ter  cent.  The 
couutiy  west  of  the  Mississippi,  coming  in  with  lli  p<.n-  utnt.  thirty  yein 
ago,  DOW  yields  43  per  ccut.  of  the  crop,  as  ap}teai-a  in  the  ftdloviiig 
statement: 
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The  i)rogn'ss  wi-stwfird  is  best  shown  by  a  meridian  line  dividinp 
oi-op  into  t!atit<'rn  iiuil  western  hiilves,  which  may  thns  be  repres- 
for  l^ur  deecnnial  jxtmnls: 
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The  distance  traversedy  oalcnlated  on  the  line  of  40o  north  latitnde, 
diiriug  tbiii  thirty  yeans  of  proin^ess  westvanly  has  averaged  7.8  miles 
per  annum,  or  234  milen  in  all,  trom  a  line  muniug  throngh  the  eastern 
line  of  counties  in  Indiana  to  a  longitudinal  line  running  a  little  eaat 
of  Sprin^tield,  111. 

The  question  haa  been  freqnently  SBked,  What  is  the  necessary  con- 
8uni])tiou  of  maize  per  capita  iu  the  United  States  f  No  fixed  quantity 
can  be  designated  as  a  necessity  in  the  whole  country,  or  in  a  particu- 
lar State.  It  depends  not  only  upon  the  numbers  of  people,  but  u|)on 
the  farm  animals  to  be  fed  and  fattened,  and  the  comparative  quantity 
and  price  of  hay  and  forage,  and  all  substitutes  for  com  which  may  be 
use<l  iu  larger  proportion  iu  a  season  of  scarcity.  The  West,  under  ex- 
isting  ciix^umstances,  can  consume  55  bushels  for  each  unit  of  popula- 
tion, ship  30,  and  have  5  as  a  surplus;  or  with  800,000,000  instead  of 
1,200,000,000  bushels,  it  can.  bf  economy  and  substitution,  make  40 
bushels  answer,  and  ship  20,  the  increased  price  naturally  reducing  both 
consum])tion  and  exportation.  A  reduction  of  over  500,000,000  in  a 
single  year  has  had  this  effect:  It  has  increased  the  price  more  than 
50  per  cent,  and  advanced  the  average  price  of  swine,  sold  for  packing, 
to  31  per  cent. ;  the  actual  average  of  1881-'82.  It  increased  the  cost  of 
beeves,  but  not  in  that  proportion,  as  they  are  the  growth  of  three  or 
fonr  years,  and  not  of  a  single  season,  and  the  product  of  grass  rather 
than  corn.  But  when,  during  the  planting  season  of  1882,  there  was 
prosi>ect  of  another  failure,  a  panic  seized  the  beef  market,  and  the 
advance  was  temporarily  30  per  cent.  additionaL 

The  comparison  of  production  of  com  by  States,  according  to  the 
po])ulation  in  June,  1880,  and  the  crop  of  the  prece<ling  calendar  year, 
gives  ])recedence  to  Iowa  as  the  first  in  rank,  with  ]()9.3  bushels  to  each 
inhabitant.  Nebraska  claims  the  second  place,  with  144.7  bushels, 
Kansas  has  KKJ.l  bushels,  and  Illinois  105.0  bushels.  The  State  first 
iu  actual  quantity  is  thereiore  fourth  in  per  capita  standing.  There  are 
but  nine  States  that  have  more  than  30  bushels  per  head.  The  fifth  in 
rank,  Missouri,  has  93.4  but^hels;  sixth,  Indiana,  58.4;  seventh,  Ken- 
tucky, 44.2;  eighth,  Tennessee,  40.7;  ninth,  Ohio,  34.0.  New  England, 
New  York,  New  Jersey,  the  Pacific  coast,  and  theTenitories,  exclusive 
of  Dakota,  have  each  less  than  10  bushels  i)er  head.  The  following 
table  shows  the  details  of  this  distribution: 


Product  of  eom  per  capita^  eensus  of  1880. 


Slates. 


Mnin*- 

Xi'V   Hifiiiishirv 

V»'.  Ill'  !lt    

Kh«..!.    Nl:ind  ... 
C<'Uin<  In  ut    . .    . 


Xt  w  Ku>:land 


^11  w  Jtmoy   . 


2<ur:h(  in  Middle. 


Population. 


340,991 
33*2,280 
1, 783.  OW 
276.531 
0;»2. 700 


4. 010.  S29 


▲CTM. 


30.»97  • 
86.  612 
5a,  210 
53.344 
ll.»)3 
55.706 


243,801 

ii  ■  I  j-j 


5.082.871  770.272 
1.131.116  344,555 
4,282,801    1,373.270 


10,406,078 


•h 


Product. 


Bushels. 

»iU,633 
1, 350.  :'48 
2, 014. 271 
1,707,503 

872,007 
1, 880, 421 


Per 

capita. 


8,376,133 


21. 875, 480 
ll,J50,7o5 
45, 821,  531 


usa 


2.407,007,      82,»17.7lO 


L5 

3.0 

&1 

1 

1.3 

S 


2.1 


fi.1 

9.9 

10.7 


7.9 
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Product  of  oom  per  oapiUif  cetuu$  of  1680 — Continoed* 


SUtOA. 


PopnlAtioB. 


Product 


Delaware 
Hiiryland. 
Viiginia.. 


Southern  Middle. 


Xorth  Carolina. 
South  Carolina., 

(reorcia 

Plurioa 


SouUi  Atlantic. 


Alabama... 
MiHHiBHippi 
Louisiana.. 

Tttxa^ 

Arkansas .. 
Tenn«8S«o  . 


Southern. 


"Wrst  Vir^ia 

Seutucky 

Ohio       

Michigan 

iodiaiiA 

Illiuoii* 

Witicousin .... 


Oliio  Valley  and  Lake 


MinnoBota 
Iowa 


Miftsouii . , 
Kansas  ... 
Nebraska. 


Missouri  Valley . 


California... 

Orogon  

Nevada 

Wiij^bluKton 


Tacific 


C-olomdo. 
.\ri/i)ua  . 
DuKotH  . . 
Lluiio. ... 


Montana 

New  Mexico 

Utah  

Wyoniinjr  

IHslrict  of  Columbia. 


148,608 

«i4,»43 

l,512,Sfi6 


202, 120 

664,928 

1,767.567 


2,»)4,118 


2, 634, 616 


]5.1lW,5SI 
29^106,661 


1,399.750 
995,677 

1.M2, 180 
269,493 


4, 207, 000 


2.306,419 

1,803,404 

2,538.733 

360.294 


48.968^4^ 


6,507,850 


28, 019, 839 

11.767,099 

23.202.018 

3,171^4 


. 


66,163,190  1 


1, 262, 505 
1, 131. 597 

a'19,  946 
1, 591. 749 

80'^  525 
1, 542. 359 


7,  270, 681 


2,056.929 
1, 570.  550 
742,7:^ 
2. 468.  587 
1. 298, 310 
2.904,873 


11.040,977 


25,451,278 
21.34u.800 
9.906^180 
29,  065. 172 
24.156.417 
62.764.429 


172,684,285 


618.4.'l7 
1. 648,  (,90 
3, 19H,  062 
1, 03(1. 937 
1, 978, 301 
3.  077. 871 
1.315.497 


13, 473, 815 


565.785 
3. 021. 176 
3, 281. 923 

919, 792 
3, 678, 4'JO 
0. 019, 381 
1,015.393 


21,601.870 


780,773 
1,024,615  : 
2.108,380  : 

99(i,u96  ; 

452, 402 


14. 090, 609 

72.852,263 
111.  bn.  124 

32.461,453 
115.482.300 
325.79^481 

34.230.579 


706  786.808 


6, 022, 266 


438,737 
6,616,1U 
5,588.265 
8,417,817 
1,630.660 


14.831.741 
275,  «34, 247 
202,4«5.723 
105,  729,  325 

65. 450, 135 


17. 601. 623  I  663. 521. 171 


804.694 

174. 7(58 

62,266 

75, 116 


1. 176. 844 


71,781  i 
5,646 
487 
2,117 


80.031 


1,993,325  I 

126.862  ! 

12, 891  I 

39. 183  ! 


2.172.261 


194,327 
40,440 

135, 177 
32,610 
30. 159 

119.565 

143.693 
20.780 

177, 6J4 


22.991 
1.818 

90.852 
569 
197 

41,449 

12,007 


1.032 


Rocky  Mountains  and  District  of  Columbia.'  9u3, 384 

United  Staler i      50,155,783 


170. 915 


I 


455.968 

34.746 

2,000.864 

16.408 

5.649 

633,780 

163,343 


29.750 


8.340.514 


62,308,869  11,754.861,535 


36lS 
17.1 
112 


U» 


SO 
Hi 
15 
11.1 


lil 


S0.2 

ia& 

183 

3(1.1 

4aT 


as 


S2.S 

44.! 

34. 1 

19.8 

5&4 

lOSil 

91 


se.5 

grr-t 


If 

16ft  1 

83L4 
106.1 
144.7 


110 


18 

a: 

(L! 
0.5 


L8 


2.3 

0.6 

lii 

0.5 
0.1 
5c3 

1.1 


as 


8.7 


Tbe  movement  of  corn  production  has  been  constant  and  strikinif. 
It  bus  been  not  only  westward,  but  also  northward.  The  seat  of  the 
production  was  formerly  in  tbe  South.  Tenuesse^^  held  the  first  position 
in  1840.  In  1h41)  fifteen  Soutbein  States  produced  59  \WiT  cent,  of  tbe 
ei-oj),  tboufrb  Tennessee  had  dropi)ed  to  tiftb  in  rank,  preceded  by  Obio, 
Kentucky^  lUiuoLs^  and  Indiana.    In  1859  the  Northern  Slates  had  ex- 
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chanffed  position  witb  tbe  South,  and  claimed  aboat  six-tontbH  of  the 
production,  llliuoistukiiiK  thu  lead.fullowed  by  Oliio,  Mit«aoari,  Indiana. 
K^ntutiky,  and  Tunnettsee.  Iltinoia  bad  only  half  a  crop  in  18C0,  yet 
still  heUl  the  tlrst  potsition ;  Iowa  came  in  nttxt,  and  five  States  followed 
in  tlie  suiiie  order  us  ten  yeara  before.  Illinois  had  in  thirty-  years,  from 
1S49  to  1879,  excbnii|;e(l  the  third  place  for  tbe  first;  Missouri  the  sixth 
for  the  third.  Indiana  beld  still  tbe  foarth  place.  Ohio  bad  dropped 
fruin  the  firot  to  the  filth,  Kentucky  ftvm  tbe  second  to  the  seventh, 
aiul  IVnnesHeo  fiom  tbe  fifth  to  the  ninth.  Iowa,  Kansas,  Xebraska, 
and  Pennsylvania  came  into  tbe  list,  and  Virginia,  Georfria,  Alabama, 
and  North  Carolina,  which  stood  at  the  txittom  of  the  first  list,  lulled 
to  a]>pear  in  that  of  187U. 


So. 

SUM. 

ISU. 

"' 

StUM. 

,«* 

as?™ 

S8,llH.MT 

2>CtH,U4X 
S7.Wl,»Si 

3 

m^ntm 

Kn. 

^"•tufky 

3h!]|«.>W 

"'■■■■ai"     

.\...lhC!,n>liBa 

s,.». 

IBN. 

So. 

SUfW. 

1^- 

t-i.mt'.NS 

a).65*.BM 

, 

£c.ik>ti. 

J 

IM.*«.TM 

lll.n7;11» 

1 

wltcunitai'.::'.!:""::":: 

(fj:7«:*» 

4S,«!1.M1 

Rvpoftatinn. — The  exj)ortation  of  corn  has  been  about  C  per  cent,  of 
tlm  iniHluction  dniiuf;  tbe  last  decade,  or  twice  the  proportion  of  the 
previous  live  years.  At  earlier  periods  the  shipments  to  foroign  coun- 
tries liavc  lliiLltialed  greatly  from  a  fraction  of  1  per  cent,  to  3  i>erctnt. 
of  tlie  crop.  It  lias  never  been  sufficient  to  control  or  preatly  modify 
home  )irices.  When  prices  have  been  high  at  home  eiportatiou  has 
been  givatly  checked ;  when  very  low,  larger  shipments  have  been 
fotuid  <tesjrabl<'.  in  sui)j)leinentiiig  the  feeding  stufl's  of  Euro[>e,  with 
w tiiili  corn  competes.  It  has  ever  been,  until  recently,  an  inconsider- 
alilc  I'lcniont  in  sucb  fee<ling  material,  a  convenience  for  limited  uses, 
rallit'i  tliiin  a  necessity  to  be  had  without  regard  to  price.  The  great 
inciTiise  of  (lie  latest  {>eriod  of  five  yeai-s  has  been  mainly  due  to  great 
flbiuiiliiTKie  an<l  low  pnce;  in  part,  to  tbe  increasing  appreciation  con* 
seqiifut  ui)i>n  eniarReil  use.  The  following  table  from  the  Treasury 
reroi'iU,  a.s  arrunj^ed  by  the  Bureau  of  Statistics,  will  illustrate  these 
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COTB- 

Conimed. 

Tot^COIB. 

Cam-          Conii>i«];ToUI« 

1,  TIB,  SM 
B.3H,1M 

vi.sia.24* 

2.»ii.-:-M 

lS,Aia,K.l 

u,M».sa 

11. 147,  4t» 

llajrillS 

34,<»l.K» 

34.434,«vg 
■A-.  Man.  fH) 
«,19S,57Z 

7u,  8011.  aa 
a.  m.  am 
««:».;  aM 
w),iuii.iin 

ill,  wilt,  I7G 

4a,isi.ws 

H 

Ka,  570 

257,  MH 

BR,  4111 

2m!sbi 
90U,'«4a 

aa 

3H.'24U 
447.  tiff 

3W,n3 
434,  Ml 

sa 

ll.4UI.tM 
lt.4ffi.TSI 

irtss-sid 

SffiS 

3.^,  727,  010 
W.  IM.  ST* 
ZS,Ma.NM 

Iss 

7iSS3.«l 
BT.]«!.]ID 
(r7,g>i4.Bn 
»..'pT2,3M 
S3.MII,]47 

4t,H0,eS3 

Sw'lu 

1I,|ITII.»» 

f:SS:g 
III 

41.«1.MA 

Loi^snl  uanm 

1,31«.T«       isTBLU 
1,US,4H      KMCI 

MS 

»4.»l 

t^Tnw 

n^Mftiffl 

A  glaoce  at  tbia  table  will  prove  tbat  ezportatloQ  of  corn  hwilttla 
influeuue  upon  price;  at  least,  that  the  home  demnad,  foun  thenUtin 
scarcity  or  abuiidauce  of  produution.  ia  the  coutroUiu^  factor  In  flxiBC 
price.  The  vtiliie  at  ports  of  shipment  was  55  oentR  iD  1880,  aad  tie 
quao^t;  shipjied  within  a  fraction  of  one  hnndred  million  bnsheLi.  Od 
the  other  huud,  in  ISTO  tlie  «x))ort  pnce  waa  tl.(M,  and  the  Bbipmenti 
ainouuted  only  to  a  fraction  ul)ove  two  millions.  Tbe  price  contnla 
mainly  tlic  fiireigu  demand ;  that  demand  affects  only  In  small  d^ptt 
the  prices  in  this  couutiy. 

WHEAT. 

The  crop  of  1881.  grown  upon  a  breadth  greater,  with  one  exceptioB, 
than  ever  before  I'eported,  was  the  smullest  since  1877,  with  a  lover 
yield  per  acre  than  any  of  which  ofQcial  record  is  made.     The  are 
of  1 1  years  is  VJ.'i  bushels  per  acre,  ranging  from  13.9  iu  1877  to  lU.: 
1881.    Ilie  average  jirice,  on  the  basis  of  farm  valnation.  in  Decein     > 
is  $1.19,  which  is  higher  than  that  of  any  crop  since  1872.     While 
price  of  com  is  detei'mine<l  mainly  by  the  per  capita  supply,  the  expoi- 
tiuion  l>ciiig  only  3  to  ti  per  cent.,  the  value  of  wheat  depenilB  u] 
the  combined  prc>dn<:tio]i  of  Europe  and  America,  thn^  to  four  teoriu 
of  the  crop  being  shipped  nbroiid  in  seasons  of  European  tioarcity.    Ti» 
following  Ktatement  jirescnts  the  estimates  of  area,  pixiduct,  and  vi 
for  a  i»eriod  of  eleven  years ; 


C>l«iidBTT«n. 

TuWp^"'- 

TuUI  mno  of 
ciop. 

TatilnlDODf 
cap. 

|„ul£ 

•■Sr 

IHTl 

9311,  7M.'4» 

S:ffi?S 

afl.35MiO0 
*>*.Mll.fl(B 

aBO.a«,uuo 

Aim. 

ie.wa.i«e 

aid.  IKS,  sn 

SSSftS 

3M.  BM,  7TO 

3-M.  us.  tai 

SffiiS 

4S:i.7w|t27 

CM). 

i' 

nil 

11 

l&t 

s! 

ILI 

t>^J 

i-7a 

'lis 

"5 

ToUl 

3,704.47i6M 

3CA0T7.2S1 

3.1««,108.»« 

lOil 

li'l 

^ 
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With  an  increase  of  thirteen  millions  in  population  from  1871  to  1882, 
nn<l  an  iuci-^ased  exportation  of  130,000,000  bnsheU,  we  should  require 
twice  as  much  wheat,  and  the  apparent  inc^rease  of  area  is  found  to  be 
90  per  cent, 

AVhoat  is  a  crop  ^own  in  all  t^e  States  and  Territories,  though  very 
unequally,  some  JStates  producinif  scarcely  a  week's  supply.  The  New 
iJnglaiul  States  toi^ether  ^row  only  a  sufficiency  for  three  weeks,  the 
Middle  States  obtain  three- tenths  of  their  wheat  from  the  West,  ana  the 
South  has  a  deficiency  quite  a«  large.  Kentucky  and  Tennessee  pro- 
duce breadstutVs  for  houie  consumption,  and  sometimes  a  small  quan- 
tity toward  tillin<]f  the  Southern  demand.  The  States  that  have  any 
considerable  surplus  of  wheat  are  those  north  of  the  Ohio  Kiver,  those 
of  the  Missouri  Valley,  and  of  the  Pacific  coast.  Twelve  States  and 
two  Territories  complete  the  list  of  reliable  surplus  wheat  producing 
States. 

Whore  and  by  whom  is  this  surplus  used!  By  an  analysis  of  the 
facts  of  production,  local  distribution,  and  exportation,  we  are  able  to 
fix  with  consideral)le  precision  the  local  consumption.  Yet  the  produc- 
tion varies  annually,  sometimes  20  per  cent,  or  more  in  a  single  year. 
Consumption  is  increased  by  augmenting  ))opulation,  and  great  scarcity 
with  high  prices  may  somewhat  diminish  the  per  capita  rate.  All  these 
changes  add  to  the  difficulties  of  calculating  the  distribution  of  eacb 
crop. 

Yet  the  writer  four  years  ago  attempted  to  show  what  had  become  of 
the  assumed  crop  of  1877,  believing  that  sindlar  calculations  for  sub- 
sequent years  would  verify  the  accuracy  of  the  estimates  of  production, 
if  substantially  correct^  or  show  wide  and  increasing  discrepancies  if 
the  bases  of  these  calculations  were  unfounded  and  untrue.  First,  the 
reserve  for  seed,  a  large  proportion  of  it  to  be  planted  soon  after  ri|>en- 
ing,  requires  a  bushel  and  a  half  |>er  acre,  as  established  by  a  careful 
investigation.  Next,  the  exportation  of  the  following  fiscal  year,  which 
corresjmndN  with  sutiicient  nearness  to  the  crop  ye^ir,  which  can  be  given 
in  actual  bushels.  The  remainder  is  left  for  consumption,  almost  ex- 
clusively as  food  for  man.  This  requirement  for  local  consum])tion,  the 
distribution  of  the  supply,  is  not  blindly  assumed,  but  is  fixed  after  in- 
vestigation of  the  facts  of  transportation  to  the  South,  to  the  Eastern 
se4il)oard,  aftor  examination  of  fiour-manufacturing  data,  and  all  facts 
that  bear  uiH)n  local  ditferences  in  rate  of  consumption. 

Without  attemi)ting  too  minute  characterization  of  local  difierences 
in  rate  of  con8um])tion,  but  averaging  for  large  grou]>s  of  States,  the 
assumed  supply  of  twelve  States,  from  Maryland  to  Texas,  is  placed  at 
4  bushels.  A  very  large  proportion  of  corn  is  used  in  this  region,  by 
all  classes,  and  especially  by  the  great  masses  of  laboivrs;  in  some  dis- 
tricts the  consuniprion  of  wheat  is  not  half  the  average  for  the  whole 
country.  In  Maryland  and  Virginia  the  proportion  is  much  greater 
than  in  Alabama  or  Mississij)pi,  yet  4  bushels  is  probably  an  excessive 
rather  than  a  delicient  supply  for  the  whole  region.  In  Kentucky  and 
Tennessee  the  average  is  placed  at  4J  bushels.  In  the  great  wheat- 
growing  States,  and  in  the  Middle  and  Eastern  States,  wheat  is  more 
exclusively  used  for  bread,  though  corn,  rye,  and  buckwheat  are  con- 
sumed to  a  limited  extent,  and  5  bushels  are  allowed.  This  makes  an 
average  of  fully  4j{  bushels,  or  a  full  barrel  of  flour,  to  each  inhabitant 
throughout  the  country — more  in  some  States,  less  in  others. 

Upon  such  basis  the  following  table  is  constructed,  showing  the  dig- 
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tribution  of  the  estimated  prodaction  of  1877,  according  to  the  popula- 
tion of  the  Bpriug  of  1878 : 


WHEAT,  isn. 


Group  of  Stat«s. 


BuMheU.  IhuKdt. 

1. 174. 800  20. 055. 560 

34.180.000  51.3H0.070 

37, 250,  (KM  ;  46,8>^,012 

18,550.000  ;  ia.92!»,4G6 

lCl.450.04iO  I  68.875.215 

77.214.346;  17,14l.0>0 

PacUic  and  TerritorieD 34. 37r>.  000  !       7. 53.\  180 


New  Enxland 

MUWIe    

^)ollUi  Atlantic  and  Gnlf. . 
Kentucky  and  Tcnueiuiee 

"WeHtern  C«*ntnil 

Lake 


Production. 


ConaumptioiL 


For  bread. 


364.104.146  :    223,302,883 


Toraeed. 


Suthelt. 

104.800 
8, 514. 68:1 
6.  814. 150 
2,M)3,7l4 

10.860.060 
8.778,260 
4,447,041 


Supliu. 


JhtfMf. 


40.913,808 


DaftdeMT' 


1,728.  ff!0 
7fl,21«,725 
&3,2M,10t 
22,802, 171 


155,027,880 


AtfMb- 

iaftQ.stt 

90,71^a 
IS^MiblC 


»,mvi 


The  net  surplus,  after  supply  of  States  not  self-supporfing*  is  99,978,- 
455,  of  which  00,107,959  ai'e  sent  to  foreign  countries  during  the  &Kal 
year,  leaving  a  small  balance  to  eke  out  the  supply  of  the  loUoninfcyeK* 

These  groups,  with  more  than  half  the  population  of  the  tioantxy, 
proiluee  scarcely  one-fifth  of  the  cn>p.  Two  other  groups,  inhabited  if 
two-thirds  as  many  people,  producx)  a  surplus  of  131,508^1  bosheb. 

This  showing  of  the  (M)iisuinption  of  1877-'78  looked  well  enoo^fiir 
that  year.  Would  similar  calculations,  applied  to  future  estiniatesand 
future  changes  in  exportation  and  seeding  and  increase  of  popnlatioii, 
tit  equally  well  the  new  estimates  of  pro<luctioii  1  If  not,  then  an  enor, 
either  in  the  estimate  or  in  the  distribution,  is  probable. 

The  next  year,  1878,  allowing  2.^  per  cent,  increased  consnmption  for 
augmented  ])0]mbition,  over  8,0()(),0()0  bushels  more  of  seed  for  enlarged 
acrenge,  and  an  immense  advance  in  exportation  to  147,687,649  biuhel& 
the  distribution  aggregates  the  high  tigure  of  424,728,467  bushels.  The 
estimate  of  the  Department  of  Agriculture  for  1878  was  420,122,400 
bushels. 

So  far  the  test  is  a  close  one.  In  these  two  years  the  combined 
figures  for  distribution  make  a  sum  a  few  millions  less  than  the  assumed 
production,  with  no  encroachment  upon  the  average  suqilns  stock 
(available  for  fiMxl)  in  the  hands  of  farmers  and  deiilers  at  the  hef^J^ 
uing  of  the  trade  year,  which  may  amount  to  40,000,000  or  50,000,(100 
bushels.  The  next  crop  is  that  ot  the  census  year  1879,  and  we  tftk6 
the  figures  of  the  census  to  represent  its  production.  We  nae  the  sane 
c^alculations,  taking  the  a.scertaineil  i>opulatiou  of  1880,  the  census  srtf. 
and  the  olticial  exportation,  with  the  following  result: 

WHEAT,  1879. 


Group  of  Stated. 


Production. 


Consamption. 


;   For  brood. 


I  BiuiheUi. 

Now  Knpland :  l.l!L'7.orrr 

Mitkllo    :«.  ILT.  lH-2 

South  AtlHiitic  and  Gulf 32.  fUO.cJa 

Ki-ntuckv  and  Teuu»'S'*o<.« IH.  ()^7.  400 

Ct-nti-Hl  ^'cstein :  1M,  70'J,  20 4 

Lako   I  W.  018. '2(52 

Pacific  and  Territories \  45. 777,  L'UO 

Total ■  450,475».5o5 


JiutthrU. 
2«>,  O.VJ.  r45 

.'i:;.2i7,4:io 

14,  :«>.  7l'0 
07,  >i7s.  p::'. 
iK.»x*.fl,  i':i5 
lu.  4irj,  4iM) 


For  seed. 


Buthels. 

11 R,  504 
3,6.'«.Wl 
0,  OOTi,  6ii9 
3.  M.'i,  f)06 
2o.  *J73,  »S0 
10. 2151, 308 
4. 208, 008 


702.740 

138.  040, 580 

OU.I8R.KiO 

81, 070^  108 


BwMf. 

ItHORiC 

22.711. 1» 


•■•■«•>•■•••* 


JL 


230, 182. 1U3        53, 145, 076  |    280,  »t7, 880 

. .         i       ____     I 
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The  exportation  of  180,304,180  bushels  of  wheat  in  the  year  1879-'80 
(frew  beiivily  ui)on  the  crop  of  1879,  reducing  the  reserve  stock  in  sight 
on  the  first  of  August,  1880,  and  evidently  also  the  reserves  not  in 
sight  in  tiie  hands  of  the  farmers.  Const^quently  we  are  not  surprised 
to  find  that  the  distribution  amounts  to  10,000,000  bushels  more  than 
the  production  of  the  previous  year.  We  now  find  that  the  aggregate 
yield  of  three  years  (by  the  census  and  two  previous  estimates)  is 
1,243,000,000  bushels,  and  the  distribution,  covering  as  nearly  as  possi- 
ble the  same  crops,  1,248,000,000.  Certainly  we  can  discover  no  dis- 
crepancy up  to  this  point. 

Two  more  crops  have  since  been  garnered.  Will  the  harmony  be- 
tween apparent  production  and  consumption  still  continnef  Let  us  see. 
The  largest  product  ever  made  is  reported  in  1880,  amounting  to  498,- 
549,808  bushels.  Allowing  2^  per  cent  for  increase  of  population,  the 
consuni])tion  is  242,086,655  bushels.  For  seed  the  requirement  is  in- 
creased to  50,563,530  bushels.  The  exportation,  the  largest  ever  known 
in  this  or  any  other  country,  is  186,321,214  bushels.  The  total  distri- 
bution is  484,971,399  bushels,  leaving  a  surplus  of  13,578,469  bushels, 
which  is  needed  to  eke  out  the  diminished  supply  of  the  following  year. 

Coming  to  the  year  1881,  in  which  the  retluctionof  more  than  100,- 
000,000  bushels  is  noted,  and  in  which  the  price  has  advanced  higher 
than  for  many  previous  years,  when  the  reserves  of  the  farm,  the  com- 
mercial grnnary,  and  railroad  elevator  are  reduced  beyond  all  precedent, 
a  test  parallel  with  those  of  previous  years  is  a  severe  one;  yet  we  make 
no  change  in  the  basis  of  calculation,  except  that.  In  consideration  of 
extraordinary'  prices  and  enforced  economy  in  living,  it  is  deemed  not 
only  fair  but  ne<'essary  to  recognize  a  possible  difference  in  consump- 
tion, and  a  fourth  of  a  bushel  is  then»fore  deducted  from  the  per  capita 
allowance  of  each  section;  a  small  difference,  but  a  large  limitation 
might  be  construed  into  accomnioilation  to  the  greatly  diminished  esti- 
mate of  pixKhiction,  and  an  assertion  of  a  theory  of  wide  fluctnatiou  in 
the  rate  of  consnnii)tion  of  wheat,  which  is  not  probable,  the  wheaten 
loaf  being  more  nearly  a  fixe<?  qnantily  in  an  American's  dietary  than 
any  other  article  of  food.  Should  no  allowance  for  diminished  con- 
8uui]>tion  be  insisted  on,  it  increases  the  amount  consumed  less  than 
13,000,000  bushels,  which  would  not  require  an  excessive  drain  on  aver- 
age reserves  in  farmers'  hands.  The  showing  for  1881-'82  is  as  fol- 
lows: 

WHEAT.  1881. 


Ciioup  of  Stat^je, 

Prodactloii. 

1 
CoDsamption. 

Snrplas. 

Deflcienoy. 

For  bread. 

For  seed. 

ButheU. 

New  Enfflnud I.  'SlA.  260 

BusheU. 

19.812.012 

ButheU. 
iiy  971 

ButheU. 

Buthelt. 
18. 7i'8  123 

Middlo    

32,  7o:t,  001) 

3a.  3ix.  KIO 

IS,  033.  000 

16').  Oft  1.  000 

7:..  i.sg.ooo 

G6,  737.  000 

52,  831.  6«4           8, 770. 826 
51,  l92,.'iM          8,017,  M7 

23,  M99, 430 
24.781.6K3 

Soiith  Atlantic  nn«l  TfuT 

Kt*iituckv  ;«iid   r«'nn»^hNet> 

14. 240,  054           3,  847,  362 
67.  9-0.  9j<7         25.  655, 542 
18.796.695  !        0.161.289 



8,064.416 

Cent  al  VVestf i n 

75.  484. 471 
47.  !«il.  016 

Lak««    

I*a«ill»*.  and  '!'♦  ri ituriou 

10,425,8M  •        5,743,236  ,      40. 567.870 

Total 

383,280,090 

235. 249, 813  i      65, 215, 573  !    163, 253, 357 

!                        ! 

7«,  438, 652 

The iletuioncy  of  the  seaboanl  and  Gnlf  States  is  greater  than  nsnal, 
and  Kt'iitiicky  and  Tennessee  fail  to  prodnce  the  4.J  bushels  per  capita 
assnnuMl  as  tlieir  food  requirement.  The  sur])lns  of  the  grain-growing 
States  is  small.    The  net  overplus  of  200,000,000  bushels  iu  1880  has 
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been  rednccd  nearly  60  per  cent.  The  carrent  annual  exportatwu. 
though  leHS  than  two-thiixls  of  that  of  1880-'81,  ezhansts  this  8a^plo^ 
an(i  also  rednces  to  the  loweHt  limit  (in  many  years)  the  usnal  reseires 
on  hand  in  farmers'  bin  or  merchants'  granary  at  the  dose  of  each  crop 
year. 
Summing  up  the  results  of  the^.  calculations,  it  is  seen  that  thedis- 


aocouiitiHi  for  by  the  diminished  stocks  in  hands  of  growera  and  deal- 
ers as  w)nii)ar(^d  with  tJiC  large  surplus  of  Aug^ast  ly  1881,  whenpowi- 
bly  45,000,000  bushels,  exclusive  of  seed,  inerp  in  existence  east  (rf  the 
Kocky  31ountains  and  20,000,000  on  the  Pacific  coast.  The  recaiNtn- 
lation  is  as  follows: 


Yours. 


Production. 


1ST7 


Total 

Avera;;o  -. 


n  ntheh. 

:u',4.  iw.  i4n 

42«i.  1-2, 4U0 

4:»fl.  47y.  Wj 

4W,  C4'J.  8(;8 
3M,  I'hO.  OiH)  I 


For  food. 


Fur  Bced. 


BtuheU. 
'^rt,  302, 883 
'2'2».  H77,  yiH 
'SM.  18i.  103 
24'J.  n88,  ttiS 
'Sio,  24'J.  812 


£zportatloiL 


TMddMftt- 

tkm. 


IfiuheU. 
4U,0n.808 

5:;.  145, 07« 

Mn  StS,  530 
&5, 215. 573 


2.  UCs  62«;  009  I    1.  Hk">.  608, 931  j 
"425,125,202 


254, 000. 327 


JSnthflk. 

90.167.9l5t 
147.  687, 649 
1811,  804.  180 
18G.  »21,  214 
121, 892, 3M 


736,873,301 


46il«.3ai 


412. 157.  hI 


233,  i:{9. 7t«  I         50, 800. 065 


14^274.«78 


The  result  is  an  estiiiiate<l  production  of  2,122,626,009  bQshdslnflTe 
years,  and  a  distribution  of  2,14(;,180,2G0  bushels,  an  excess  of  20.554^ 
bushels.  If  this  represents  truly  the  facts  of  production  and  aistribu- 
tion,  it  shows  that  the  surplus  on  hand  at  the  close  of  the  wheat  year, 
Au^nist  1,  ISSi*,  was  about  20,000,000  bushels  less  than  at  the  same  dat« 
in  1877.  it  is  eoitain  that  the  unexampled  exhaustion  of  stocks,  in  con- 
sequence  of  bust  year's  diiuiiiiished  product,  did  reduce  stocks  to  that  ex- 
tent at  least.    A  few  facts  will  make  this  matter  plain. 

The  early  exhaustion  of  the  surplus  is  indicated  by  reanlts  of  retontf 
of  wheat  on  hand  March  20,  1882  (four  months  before  the  close  of  the 
wheat  year),  compaivd  with  the  quantity  on  hand  31arch  20, 18S1, in 
the  following  States,  which  furnish  a  large  proiK)rtion  of  the  surplus  of 
wheat : 


StatciL 


Moroh  ?0,  18S2. 


March  30, 188L 


Ppf  cent. 
of  crup. 


B-""-  '^^^^ 


(►J\io    ... 

lllMiilllH 


1.  A  - 

Mi-'-'irii  1. 


i\. 


Ni"hi.j.-»Ua. 


25 
18 
19 
23 
17 
15 
21 


0.630,000 
5,  (^  i.  5(0 
6.830.ft«) 
4.107.040 
3,  417.  AM 
2.9i<6.3o0 
2.906,400 


T.4:ll 


21 


85^602,040 


80 
28 
34 
38 
28 
28 

2a 


25 


Baihtl& 


I198«,« 
8.8M,ie 
B.2tf.M: 

2.972,211 


84.aiB.M3 


lnsirM<l  (){'  2."J  j>jr<-eut.  on  hand  at  that  date, there  was  only  21  per 
««'i,t.,  V.  hill'  tlje  Mctjiiil  (plant  ity  on  hand  of  the  reduced  crop  of  1881  w»B 
Irss  ]>y  i:«:iily  LM).(W)0.0(»o  bushels:  a  tleereas*^  of  nearly  half. 

The  rediH'tion  in  tiie  visil)]e  supply  of  tJie  Atlantic* coaat  whetttWM 
•Iso  in  very  nearly  the  same  proportion. 
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The  comparison  is  as  follows : 

March  20,  1880 v 2&,d64,837 

March  19,  18H1 22,907.003 

March  18,  188*2 13,415,924 

From  this  time  to  June  24,  the  receipts  at  seaboard  ports  were  only 
10,042,838,  and  the  visible  supply  (stoclc  'Mn  sight")  had  in  that  time 
bi'ea  reduced  2,800,478  bushels,  showing  that  a  little  more  than  7,000,000 
bushels  had  in  the  meantime  come  from  all  farms  east  of  the  Rocky 
Mountains  over  the  through  routes  eastward,  though  a  small  additional 
quantity  had  been  drawn  &om  farmers  for  local  distribution.  It  is  evi- 
dent from  these  facts  that  there  was  little  more  than  half  of  the  usual 
surphis. 

From  this  exposition  it  may  be  fairly  assumed  that  the  amount  of 
wheat  required  as  food,  in  years  of  average  abundance,  is  4§  bushels 
per  capita;  that  it  scarcely  ever  exceeds  4f,  and  rarely  falls  below  4J 
bushels. 

It  may  also  be  assumed  that  the  estimates  of  production  are  substan- 
tially e-orrect  a«  to  the  crop,  and  that  they  assuredly  are  not  too  high, 
if  divergent  at  all  from  the  actual. 

The  increase  of  wheat  productioni  in  thirty  years  is  quite  remarkable, 
and  its  progress  westward  equally  notable.  There  has  been  an  increase 
of  (nearly)  14  per  cent,  on  the  Atlantic  coast^  of  427  per  cent,  in  the 
Central  States,  and  3132  j)er  cent,  in  the  country  beyond  the  Missis- 
sippi. In  ten  years  past  the  increase  has  been  63  per  cent,  in  the  central 
belt  and  92  in  the  Trails- Mississippi  region,  though  the  actual  increase 
in  bushels  wa*s  greater  in  the  former— 88,388,110  against  82,120,609 
bushels. 

The  production  of  each  grand  division  is  thus  shown  for  each  decennial 
enumeration: 


Sections. 


iitlnntir  const 

C«^nfn*l  b*lt 

rraDrt-Mi»ai-"*.Hippl. 


1840. 


Buthelt, 
51.  WT.  020 
43, 5-J2. 640 
5,  30e,  278 


Total 


100. 485, 944 


1B90. 


Bu»heU. 
63.  -294. 13T 
M.45A,6o9 
25.352,178 


1800. 


B^iOuU. 

57. 476. 371 
140,  h77. 1)70 

89,302.185 


173. 104, 924 


387,745,626 


1879. 


BvaihfU. 

58, 701. 531 
2*20,265,180 
171,512,794 


459, 479, 505 


The  ])ereentage  proportions  of  each  crop  produced  in  each  di\ision 

are  thun  compared: 


Sections. 

184a 

1850. 

I860. 

1870. 

A.tl:intic  ro:ij«t ..............•..••.•..«•.....••>>.... 

51.4 

49.3 

5.3 

30.7 
54.6 
14.7 

20. 
40. 
31. 

12.8 

"Vntrjil  Ix'lt 

49.9 

rran8-Mi!kjtirtsjin')i --- 

37.3 

100. 

100. 

100. 

100. 

It  will  be  seen  that  the  proportion  grown  in  the  central  belt  has  not 
Jeolined  in  thirty  years,  th<»ugh  it  is  less  than  twenty  years  ago.  In 
the  last  (Ircade  it  lias  sli»;htly  advanced. 

The  most  stiikiiiji:  fact  in  whe^t  production  is  the  increase  per  capita, 
aotwithstiindinjjT  the  ])henomenal  increase  in  population.  It  was  4.33 
bushels  in  1.-4!);  5.5  in  1859;  7.28  in  1869;  and  9.2  in  1879.  The  fol- 
lowing exhibit  gives  the  quantity  jxir  capita,  with  the  acreage  and  the 
population  of  each  State. 
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The  local  changes  of  production  are  seen  clearly  in  tlieaceoiDpanymg 
<liap:ram,  whicli  re[»rcsciits  the  teu  jnincipal  wb«*at- growing  Stat«jin 
ea<',b  euumeiHtion  in  the  onler  of  their  proiuiuence.  Two  Staters  in  the 
la.st  list  exceed  the  i)roduction  of  the  whole  teu  of  the  first,  and  very 
nearly  equal  tlie  entire  crop  of  1849.  The  first  in  1849  literally  becomes 
the  hist  in  187i).  Only  three  of  the  first  list,  New  York,  Maryland,  and 
VirKinia,fail  to  appear  in  the  last.  The  tenth  State  in  1879,  Pennsyl- 
vania, has  a  luoduction  considerably  in  excess  of  the  first  in  the  lint  of 
1S49,  whieh  is  also  Pennsylvania.  Ten  States  in  1849  proilaced  86  jht 
rent,  of  the  crop,  75  in  1850,  79  in  18C9,  and  75  in  1870;  i.  f.,alx)at 
three-fourths  of  the  i)roduct  is  grown  in  less  than  one-foarth  of  the 
States  and  Territories,  showing  that  while  wheat  can  and  may  be  grown 
in  every  political  division  of  the  United  States,  there  are  climatic,  geo- 
logical, or  ecxinoinic  reasons  for  unequal  and  patchy  distribation  of  this 
iniiK>rtant  croj).    These  changes  are  shown  in  the  following  table: 


StsiU'M. 


1810. 


state*. 


Ik'^. 


lVnut*vlvania I'j,  ;j»»7,  COl 

Ohio.  1 14.4S7.3.'>I 

N  r  w  Y«  n  k 1 3 .  1 1'  1 .  4  9H 

Vii";:inia J  11,  212,  HIH 

ril»i.oirt ■  ».4l4.r)75 

luilii.im '  fl.214.4M 

Mkhitfun 4.ini.',.8>'tt 

Mjir \  land 4.  494,  (J^ 

Wisloii.niu A.  -j^^e,  i:u 

Mi»«»'OUii !  'J.SWl.GSa 

I ■  — 

Total 1  t^'»,  50«,  541 


Illinois 

Imliiina  , 

Wihcuusin .... 

Ohio , 

VirjiinU , 

PciiiiMNlvnnla 
X  fw  York  — 

Iowa    

Michijinn ..... 
Marvluxid  ... 


Total 


23.107.  IT:-; 
1,\G.'>T.4V 

i5,iw.or 

13.13i«.9r 
13.M:.lfi^' 

8.449.441 

e.l08.4t9 


12>.30l>.» 


Stat«fr. 


18'»t>. 


States. 


IlIinoiH 

Iowa 

Ohio 

ln<iisii)A 

WiH<'011!i<lU  — 

INiiiiMyUania 
M  niH'Hota . .. 

Califnruia 

Mi.hi-;.u.... 
Mi.sKouii 


:w,  138.405 
29.  4.Vi.  692 
1.'7.  t^%  l.'il) 
•J  7.  747.  222 
25.  t»Ofi..344 
U).  672.InJ7 
18.  '06,  07;i 
16.  67'i,  702 
10.265.773 
14.  ai5,l>26 


TTllnolM 

Iiidiaua 

Ohio 

Michigan   ... 
Miimeaota .... 

l(»wa , 

Culifomia. ..., 

^flArioiiri  

WiHconmn 

l*f  nuHvlvania . 


I87B. 


T(»t;il 


22ti.  597, 20;j 


Total 


51. 110.  W 
47.W.ha 
4«.014.K* 
3.\532.»4<S 

3i.aoi.«» 
31, 154.  as 

29.017.W 
34,M8.C7 
24.8K4,»f 
l»,4fti.4« 

344.028.430 


The  rat«^  of  westward  movement  of  wheat  is  greater  than  that  of  com. 
Cjik'UiJitin.ir  tlie  distaiKV  traversiMl  westward  on  the  line  of  the  fortieth 
})arallel  (which  very  nearly  divides  the  crop  into  northern  and  souti  iin 
halves)  at  the  rate  of  280,1  .Ti  feet  to  each  degree  of  longitude,  the  niove- 
iiuMit  of  tliirty  y«'ai\s  is  equal  to  411  miles,  or  13.7  niile«  per  annum.  The 
renter  line  of  i)rodiKtion  ])assed  lhroii«;h  Eastern  Ohio  in  1849;  through 
the  eastern  line  ol  counties  of  Indiana  in  1859;  Eastern  Illinois,  in  the 
we.stern  liiu»  of  Pratt  County  in  18()9,  and  the  center  of  lliinois  in  1879, 
a,s  imliealed  in  the  foUowin*,^  statement: 


Yi'urs. 


Crop. 
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Tbe  accompanying  oatline  map  of  this  region  shows  the  central  line 
dividing  the  crops,  both  of  wheat  and  com,  at  the  four  decennial  dates. 

Tbe  movement  of  thirty  years  was  through  7J  degrees  of  longitade. 
It  has  not  been  equal,  more  than  half  of  the  stride  having  been  aooom- 
plished  in  the  fin^t  ten  years.  Nor  has  the  march  been  without  retro- 
gra<1e,  as  the  line  of  equal  dinsion  of  the  crop  was  carried  in  1877  fidly 
a  third  of  a  degree  farther  than  in  1879,  when  the  Ohio  Valley  pro- 
duced 180,000,000  bushels  and  the  entire  Northwest  only  about  two- 
thinls  as  much  on  nearly  the  same  area.  It  is  possible  that  the  move- 
ment may  at  some  future  day  tend  eastward  after  the  western  limit  is 
reached.  The  recedng  eastward  in  1879  was  in  consequence  of  a 
higher  rate  of  yield  in  the  older  winter-wheat  States,  in  part  from  bet- 
ter cultivation,  tile-draining,  and  wiser  management^  with  the  aid  of  a 
propitious  season.  The  following  statement  illustrates  the  difference  in 
yield: 


states. 


New  York  . . . 
Pennsylvania 

Ohio 

Mirhiinui 

Indiana 

niinoiii 

Total  .. 


Winter  wheat 


Basbeli. 


11,667,7(16 
19, 4«2, 4U5 
46.014.800 
35,  532. 543 
47. 284,  W3 
51.110.502 


210, 992, 938 


Bnahels 
peracre^ 


1^7 
13.5 
l&O 
10.5 
l&O 
15.9 


17.0 


states. 


Wieoonnin 
Minneeota 

Iowa 

Nebraska. 
Dakota... 

Total 


Spring 


Bnahela. 


34, 001, 036 

81,15<a» 

13,847.007 

2,830,289 


107,817,220 


Bnahek 
per  aore* 


118 
11.4 
10.2 
9.4 
10.7 


ILO 


The  highest  rate  of  yield  in  the  northwest  fails  to  equal  the  lowest  in 
tbe  great  winter-wheat  States  east  of  the  Mississippi.  It  is  fair  to  say 
that  the  difference  here  presented  is  greater  than  the  average  difference 
of  a  series  of  years,  yet  tbe  causes  producing  it  act  with  much  uniform- 
ity and  certiiiuty,  and  the  fact  enforces  an  important  lesson  in  wheat 
hasbandrv. 

Erportatxon, — The  exportation  of  wheat  assumed  increased  impor- 
tance during  tbe  war  |>eriod  from  the  high  price  of  gold  (wheat  being 
sold  virtually  for  gold),  and  from  tbe  necessity  for  something  in  the 
place  of  cotton  with  which  to  pay  for  necessarily  heavy  imports. 
During  tbose  four  years  the  average  annual  shipments  exceeded 
60,000,000  bushels.  For  five  years  thereafter  the  annual  shipments 
averaged  but  20,000,000.  Then  a  new  impetus  was  given  to  tbe  trade, 
first  from  increased  consumption  of  wheat  in  an  era  of  progress  and 
prosperity,  and  afterwards,  when  a  check  came  to  tbe  general  prosperity 
of  the  great  nations  of  western  Europe,  several  unpropitious  seasons 
in  succession  ciiused  a  largely  increasou  demand  on  our  supply,  wbich, 
fortunately,  was  an]])le  for  all  demands.  Tbe  high  prices  which  re- 
sulted bavo  greatly  increased  tbe  acreage,  w^bich  has  been  doubled 
in  fifteen  years.  Since  18G9  tbe  export^iki ion  has  never  fallen  below 
fifty  niillions,  except  in  1871-'72,  and  for  four  years  past  it  has  averaged 
159,(K)0,000  bu^<bels  per  annum,  and  an  export  value  of  tl87,(K)0,0U0. 
Tbe  foreign  sbipinents  of  five  years  have  equaled  the  volume  of  exports 
of  sixteen  previous  crops. 


38  AG 
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Vbwt-Haiu. 

Total  wheat. 

Whwt. 

1  wiuMtasw 

3«Tdf. 

Burftcb. 

•2.M0.Ifl2  . 

«14.4Si.M 

!  rs?" 

iS?l:S; 

]«"l 

■1,  £»!.  037 

3.  (bit.  Mi  : 

Kl.S.IT.MI  1 

isn; 

ii.inM.HM 

7.  free.  SOS 

:S.m:iiS, 

1MB 

18M 

■    fj  J'^t™? 

fSii; 

i*.  .i.it.  ICO 

!S%S! 

Itwit 

5.  Jl...UMi 

113,  It-Jb,  T18  , 

OATS. 
Tliit*  CM)]!  ill  l.s.'^l  wiis  an  t-xt'i'iitioii,  the  only  C(^re:il  not  ser 
iiidicii  liy  ilii'  viiiissiiiiiiiw  of  ilic  .scii»nii.  It  was  not  a  lurge 
sciiiTi'iy  a  iiutliiun  yii'lii.  Tli.'.  iivciHKe  was  1'4.7  busiu-Is  pel 
!ivcriit;t.'  Idr  firvcii  years  liciii;.' ^7.1'.  jut iicre.  This  is  the  I(iiv« 
ihiU  iM'iitiil,  ttiih  llie  csivptioii  of  liL*  luishfls  in  1S74.     Tliei 

tviiiii  :;i;  t.i. ■!!.(;  imsLois. 

Till'  valiH!  wjis  iilsu  iiitiii'^r  iliaii  in  anyycar  Kiiuic  1870,  excoi 
ttlu'ii  ii  was  ."ii;  ceiils.  hi  l.S."<U.  wlu'ii  tlioyidil  n-aK:;5.8  buslifl; 
iimicr  an  avtuji;;!-,  thif  jirit;!'  was  ;{<>  cfuts,  pieciHely  tlu;  a\-t;i'iiffe 
.\cavs.  II  woulil  have  Iv.-u  scim-wliat  hi;;lii-r  but  for  tlie  v\tn 
.ll■tllldallt^4'  uiiil  iiiiiiHiiul  clx-apncHs  itf  cuiu.  So  when  the  prod 
riiai/.e  ri-il  <>t)'  r>illi,iKH),uijit  l)itslii>l»  in  1881,  the  value  of  uata  i 
ten  rvuti^  pt'i'  hiistii-l,  ti<>twiiliHt-an<lin<;  tiic  yiiOd  of  114.7  litisheli 
HWIiii'iiw  of  tliii  still  iTivaliT  ailviinn^  of  wirn,  tht.-He  ^niius  In'iiij 
nit'lianffi'alily  for  fti'ilint;  (:<>rtaiii  farm  itninials. 

Tln!  Vidiw!  jM-r  aeit  lor  this  scries  of  years  is  found  to  Iv  a 
jMT  in;  ret. 
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BAELET. 

This  is  the  only  cereal  crop  of  which  a  supply  for  home  consumption 
is  not  produced  in  this  country.  While  the  average  production  since 
1870  bas  been  36,(KK),0i)()  busliels,  the  importation  in  excess  of  exports 
has  been  about  0,000,(NK).  Its  acreage  has  increased  in  nearly  the  same 
rtitio  as  the  area  of  wheat,  yet  the  supply  lags  behind  demand,  failing 
to  keej)  pace  with  the  increase  of  the  beer  manufacture.  The  crop  of 
1881  was  a  small  one,  averaging  20.9  bushels  per  acre,  about  the  same 
as  thos<»  of  1874  and  1875,  and  larger  than  that  of  1872;  others  of  the 
past  decade  ranging  upwartis  to  24.5  bushels.  The  influence  of  price 
on  extension  of  area  is  well  exemplified  in  the  history'  of  this  crop.  In 
1872  there  was  a  large  importation,  causing  some  reduction  in  price. 
The  next  year  there  was  no  enlargemeut  of  the  breadth  cultivated,  and 
the  price  went  up  froui  73.1)  cents  to  91.5.  In  1874,  the  year  fol- 
lowing, the  expausicm  exceeded  two  hundred  thousand  acres,  producing 
no  increase  of  aggregate  ])roduct  in  that  year  of  low  yield,  so  that  the 
price  stoo<l  at  9J.1,  and  a  further  enlargement  of  200,000  acres  followed, 
bringing  the  i»rice  down  to  81.3  cents,  which  stopi)ed  the  increase  of 
area,  while  l»etter  crops  and  larger  imports  still  farther  re^iuced^'the 
l)rice.  Tiie  re<luction  of  4,000,(M)()  last  year  sent  up  the  price  again 
from  GO.O  to  82.3.     The  crop  statement  is  as  follows: 

A  noticeable  fa<;t  in  the  local  distribution  of  barley  cultivation  is 
the  large  proportion  in  three  districts  widely  separated — Oalifomia, 
]Sew  York,  and  Minnesota — which  together  produced  23,0(K),0(M)  of  the 
41,0(K>,000  bushels  grown  last  year,  and  25,000^000  of  the  44,000,000  in 
the  census  year.  In  California  its  distribution  \»  quite  general — Ala- 
meda, Colusa,  Monterey,  San  Joa<iuin,  Santa  Clara,  and  Saorameuto 
being  the  counties  of  largest  piiMluction,  together  supplying  more  than 
5,(K)0,000  of  the  12,000,000  bushels  produced  in  1879.  In  New  York, 
Ontario,  Cayuga,  Monroe,  Yates,  Niagara,  and  Wayne,  in  the  wheat 
district  of  Western  New  York,  are  the  principal  factors  in  piXKluclion, 
producing  nearly  half  the  crop  of  the  StJite.  In  Wisconsin,  Rock, 
Waukesha,  Fond  du  Lac,  Jefferson,  Sheboygan,  Walworth,  Washing- 
ton, and  Milwaukee  yiehl  a  large  portion  of  the  crop.  In  California  it 
is  used  considerably  for  feeding,  as  it  is  in  the  East  for  drinking  pur- 
poses.    Very  little  is  grown  in  the  South. 


CaltMHlav  \o.\rh. 


Total  prodnc- 
tit»u. 


I 


Total  Area  of 
rrop. 


Total  valae  of 
crop. 


I  AT6rajre  i  Average  '  iji?^ 
valttP  per,  yield  per   ^  , , 
hiiMhMi    1     acre.      J^t^*«  P«r 

acre. 


1^TI '.'»»,  71^.^00 

]t<l'2 2'3.  ^tl^  400 

l.'^T.'i ;rj.  (141.491 

1^74 ?>-2.  5r>-'.  5(H) 

1^7.*^ :'.0.  lX/t<,  600 

]  f  76 :\f<,  7 1 0.  .*^H) 

lh77 34.  441.4IKJ 

1^7^ rj.  24.\  fi30 

1S79 40,  >:?.  100 

1.-80 4*..  1»j:».  346 

iJ^^l 41.161,330 

To'ai     3l»7,07T.  7»7 

Ai  !!'    M  ;i\  •  nii:»  30.  Oi»7.  9^2 


A  crfti. 
1.  177. 
1.  3«7. 
1.3K7. 
1.  .'.80, 
1.  7H», 
l,76t!. 
1.614. 
1,790, 
1.880. 
1,843, 
1.9C7. 


666 
082 
100 
fi*.>6 
Wl 
511 
6:4 
400 
700 
.^29 
510 


17, 995. 486 


$21,541. 
19,  837. 
29.  333, 
29,983, 
29,952, 
25.735, 
22.028, 
24. 483. 
23,714. 
30,090, 
33,862, 


777 
733  ' 
529 
769* 
082 

no 

044 
815 
444 
742 
513 


CtntM, 
KO.  6 
73.9 
91.6 
92.1 
81.3 
60.6 
^.0 
58.0 
5a  9 
66.6 
8*2.3 


290. 563,4)58 


ButhtU. 

19.2 
23.1 
20.6 
20.6 
21.9 
21.3 
23.6 
24.0 
24.5 
20.9 


I 


$18  30 
14  20 
21  15 
18  97 
16  73 
14  67 
18  64 

13  67 

14  11 

16  32 

17  21 


1, 635,933  -  26,414,823 


73.2 


22.0 


16  14 
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RYE. 

This  ci-op  shared  in  the  disaster  that  overtook  wheat  in  1681,  and 
made  the  lowest  yield  in  ten  years.  Its  avera^o  yield  is  greater  than 
that  of  wheat,  being  nearly  14  bushels  for  a  i)erio<l  of  years  throaghoat 
the  country-,  while  that  of  wheat  slightly  exceeds  12  bushels.   Last 


pal  factors  in  the  supply  of  this  cereal,  pro<lacing  nearly  two-thirds. 
In  the  South  its  real  prominence  fails  to  api>ear  in  the  census  record, 
as  it  is  far  more  use<l  there  for  pasturage  than  for  the  grain,  which  k 
mainly  used  for  seed.  The  following  table  is  compiled  from  the  records 
of  estimates  of  this  Department: 


I 


(.'ulcndar  vcar. 


Total  prodno* 
tion. 


Total  AFAft  of  !  ToUl  valaeof 
crop.  crop. 


I 


▼alunporj 
bnsheL 


IfiTl. 

1m72. 
1H73. 
1874. 
1870. 
1876. 
1877. 
1»7H. 
1879. 
1^80. 
1881. 


Jiftthelt. 
15.  306,  500 

14.  8H8.  600 
13, 142,  000 
14.  \HfO,  900 
17. 722, 100 
20. 374. 800 
21.  170. 100 
2r.,  842.  790 

23.  Kttt.  4G0  i 

24,  540.  829  i 
20, 70i,  050  ! 


Aernt. 
l,0ffi)..'»l 
1«  048,6m  I 
1, 150,  3M  ■ 
1,116.716  ; 
1, 3.''i9,  788 
1,408,374  ! 
1.412,902  ! 
1.622,700  ' 
1,C2.'>.450  I 
1,  767. 619 
1,789.100 


Total 

Annual  ftYorago  .i 


214. 382,  029  :        16.  431. 189 


112,145, 

11, 3«.'*. 
11.548, 
12,870, 
13.631, 
13, 635. 
12,  542. 
13,5112, 
15,607. 
1H.564. 
1».  327. 


646 
693 
126 
411 
9«K> 
826 
895 
826 
411 
660 
416 


GmCf. 

79l0 
76.3 
76L2 

a\8 

76L9 
6&9 
59l2 
52.6 
6&6 
75.6 
83.3 


I    ten. 


Butkdi. 
H3 

14.1 

13.1 

13.4 

18.0 

13.8  i 

14.9) 

1&9 

14.5  ! 

13.9! 

1L6  i 


10  fC 

UK 

10  (C 

931 

8ir 

fix 

»M 

10  51 
IOC 


154,730.729 


19, 489, 27r> 


1,402.835 


14.066,430 


J: 


72.2 


13.9 


It  01 


BUCKWHEAT, 

This  crop  has  a  restricted  range.  It  is  annually  grown  to  the  extent 
of  about  12,(KK),0(H)  bnshels,  of  whioh  two-thii\ls  are  produced  in  New 
York  and  reuusylvania,  for  consumption  largely  as  breakfast-cakes  io 
the  great  cities  of  the  seaboard.  A  small  quantity,  however,  is  aDnu- 
ally  re{>orted  from  nearly  all  the  States.  In  the  South  its  production  if) 
extremely  limited — restricted  to  a  few  exi>enmental  patches.  Its  acre- 
age has  nearly  doubkHl  in  ten  years.  The  crop  in  1881  was  the  smallest 
ever  reported — 11.4  bushels  per  acre.  The  range  hal^  been  from  thii? 
figure  up  to  20  bushels.  The  comparison  of  estimates  of  eleven  years  is 
as  follows : 


Calendar  vears. 


Total  ToUl  area 

pro<lnction.  '     of  crop. 


Total  value 
of  crop. 


Arerafce 
valaeper  yield 
busheL 


Arvngt 

TtlMof 

yield  pK 
aor». 


BufhtU. 

u:i 8,:j2«.700 

iHT-j *«.  laa.  5(10 

is7;t 7, 8;{7,  "»»o 

IS74 1        8.  0lrt,6t»0 

i/'T:.  lo.o^ii.HK) 

lh7C. O.Wlh.HOO 

IhTT .,  10,177.(100 

1S7K  12.24IJ.Kin) 

1H7II   i:i,  140,  (H>0 

iN-u   14,  til7.  .>3:» 

:^^1 ;        9.4»«.2(K) 


Acru, 
413,015 
44H,  41>7 
454, 152 
452.  580 
57ri.  ,^'l() 
6(i«i.  441 
('49.  923 
673,  100 
639,900 
8l%802 
82H.815 


Total in. 734.955 


6.6^665 


16,900,268 
6, 747. 618 
6,382,043 
6,  477,  8K6 
7, 166, -.67 
7,021.498 
6, 908.  810 

6,  454, 120 

7,  856. 101 
K.  (y-'j.  488 

8,  '2Mb,  706 


78.  892.  893 


Annual  avera|i;o !      10, 157,  723 


602,333 


7,173,081 


SKPOBT  OP  THE  STATISTnSAV. 


Kerer  has  there  been  bo  disastroos  a  season  for  potatoes  at  tliat  of 
^1.  Tbeiauge  or  estimated  yieldslsftomOUbasaels  per  acre  In  that 
?ar  tolioji  in  1875.  TlieaTenigefbrtliepetiodUpIaoeda(842bii8h- 
s;  BO  tbut  buthtUrafbllorop  wa8((stherra|  in  sosie Stakes soaroelv a 
linl  of  a  crop,  wbile  a  few  had  two-tbinls  of  a  fbll  yidd.  Tbe  imoe 
H8,  of  coarHB,  higlier  tban  ever  before,  MJi  oei^  per  bnsbet,  at  the 
ite  of  retuFDH  of  prices  in  X>t<cember,  and  higher  as  oonaiuDptiOD  ez- 
iiiHied  tlie  purtiiil  snitply.  The  hiwest  prioe  dnrinff  tiie  period  was 
{.»  per  btititiel,  iu  1875,  the  average  fbr  eleven  yeara  56.1.  The  loss  (^ 
t,OUU,OtX)  buHliela  was  severely  felt,  and  ooold  not  be  made  good  by 
ipoi'Utioii.  ThoDKh  Irish  and  Sootcb  potatoes  were  sold  iu  evetr 
Rrlcet  east  and  westj  and  the  trade  acknowledged  to  have  attained 
itraonliiiary  iiniportioiis,  but  8,789,860  bashela  were  broaght  in  at  a 
*tt  of  t4,(tliO,  12(1,  against  2,170,372  boBbels  the  previous  year.  Siz-sev- 
iths  of  tbo  shortage  was  not  made  up,  and  there  was  a  similar  soand^ 
'  root  crops  of  »U  kiads. 

'ttautltd  amiNal  product,  m 


y*^. 

Q»utl«. 

L^ 

VAloe. 

'ir 

Yield  per 

ViJneper 

ilwMt. 
19I.MI,  IM 

ui;u<:oM 

1H1.M«,0D« 
ll<£,  Mil.  MW 

1611.877, 000 
lN,«n,giHi 

170,OB1.0uO 

mimeso 

1W.BM.W0 

l.MoI"oil 

1,  ail.  331 

i;«i«.04i 

i.Ma.Mi 

liTTCWr 
1,T»000 
].«B(I.MM 

rtKWSTl. 
5h,-0»l,  VM 
14.  ITt.  MO 

7i.rea.330 

RS.UIfl.tAl 

f-\.fm,tu 

Dt,  211,311 

ia.a 
70.  s 

sals 

Toul 

i.4!«,wi.aM|    iT.wn* 

««4.ice,«7t 

AonB.l.v«.(.e.... 

i!i5.40].o]b|      i.«ia,ni 

n.iib.m\      M.i 

M.) 

<T0« 

HAT. 

T)ie  trrasM  cntp,  (rrecii  and  dry,  is  worth  more  than  any  other  in  this 
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CATTLE  EXPORTS. 

Prior  tn  1S*7  the  exports  of  stock  were  small  and  comparatiTely  noi- 
form.  lu  October  of  that  year  comuieDced  the  export  of  beeves  of 
the  t<hort>boni  and  other  grades  from  northern  seaports.  The  cattle 
hitherto  Bbipped  were  sent  from  Texas  and  Florida,  and  went  mostly 
to  the  West  Indies.  Tliese  cattle  averaged  $16  to  917  per  head,  and 
the  valne  of  the  aggregated  cattle  exported  never  went  mnch  above 
$20  until  the  era  of  fat  beeves  commeoced.  The  table  of  average 
prices  discloses  the  fact  that  the  shipments  tor  three  months  of  west- 
ern cattle  bronght  the  average  for  1877  up  to  431.86;  the  next  yearthe 
average  was  648.69,  and  as  the  proportion  of  shorirhom  blood  increased, 
the  average  advan(-«<l,  und  stood  at  $77.03  in  1881.  While  the  long 
homs  of  Tpxiw  averaged  9IC.S4  in  that  year,  northern  beeves  exported 
fruia  Boston  averaged  $U<J.68,  or  one  short-honi  equal  to  six  Tesans. 
The  tables,  which  are  deductions  fhim  the  customs  records,  will  be  foond 
suggestive. 

The  increase  in  exportation  of  horses  was  rapid  from  1870  to  1878,  but 
a  stea«Iy  dt'cliiie  has  f»llowed  since  that  date.  The  decline  in  the  move- 
ment of  mules  commeuoed  two  years  later.  The  prospect  is  favorable 
for  coutJunance  of  the  foreign  trade  in  both  horses  and  mules.  The  ex- 
port of  sheep  on  foot  has  been  declining  for  four  years.  Pork  prodttcts 
are  shippe<l  to  foreign  countries  in  preference  to  live  hogs. 

Statement  of  exporUHioni  o/fam  ait6Mli/rom  1671  ta  1881,  inolittfrf.  1 
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ADVAXCE  IK  PRICE  OF  BEEVES. 

The  conrse  of  prices  of  beeves  for  six  years  past  i^  ^aggeative.  !R 
Cbiuajro  uarkef,  the  c«uter  of  the  tiado  for  domestic  couBamplioii  at 
export,  can  futiiiuti  a  suHicient  bistor;  of  prices.  For  tbree  .vean,  bfi 
187(i  to  1879,  there  whs  a  constant  decline,  amounting  to  20  p^r  «h 
for  cboice  beeves  diiriii;;  this  periotl.  Tlien  oommeuced  arisf^vUi 
iu  three  years  exceeded  10  per  cent,  tlie  advanoe  moving  bIqw); 
ISTdand  1880,  bnt  much  more  mpiitly  during  1881,  the  increftaebeji 
fnlly  $1  per  bundreil  of  live  weight  during  tlio  year,  Bnt  after  Dm 
Iht,  1881,  bbo  advance  wns  extraordinary,  if  not  unprecedentHl,  ti 
range  tor  "choice"  being  fi»ni  $5.85  to  $C.35  in  Jaonary  of  18H2,u 
from  $8.G5  to  §8,90  in  June,  or  more  than  45  per  cent,  advauce  m  ■ 
months. 

The  advance  iu  the  value  of  extra  hooves  in  these  six  months  wt»i 
most  40  per  cent.,  and  nearly  hr  much  in  June  as  in  five  niontha  |H«oe 
iug.    The  recou\  of  prices  ou  the  1st  of  January  is  as  foUowa: 


»5  3.^lofr.  7G  ^  «4  Mto»$  IS     HMUM 

ftUOlo    6M  :    4  S»U,    4W>    >«>(•< 

to  »K  49      4  .W  W    4  BU       4  on  to    t  4U      a  »  t*  ! 

Ai  son     4  ro  to  4  m     3  ea  to  4  oo     a  m  to  t 


•tiitn\  Ci> niMlliini  ii>i^liido( tvo cmdui. 

Tlie  npwaiil  movement  of  ISSl  is  only  apreliido  to  the  advances 
Junnary,  ;i.s  followij: 
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In  "  bnfclier'e  stock"  tlieratifre  was  from  $2.76  to  $4.25  in  Jaoaary, 
aii(]  from  t<i-50  to  $6  in  June;  tlie  latter  rate  being  a  reUuction  ffoui 
May  juices. 

Tbe  cause  of  this  great  advanoo,  wliicU  occasioned  some  surprise 
among  pro<iiicers  and  great  coiiBternatiou  aiuong  coiiHumers,  has  been 
ofloti  aske<).  Tbere  are  several  causes.  The  exportation  of  extra 
bt-eves,  whicii  commeuced  in  1877,  and  increased  jear  by  year,  both  as 
live  and  dca^l  mcAt,  is  an  element,  bnt  does  not  account  for  the  spas- 
moilic  JiimpK  in  the  ratoa  of  rvceut  months.  Another  element  of  equal 
or  MiiH'rior  stiviigth  is  the  great  destruction  of  cattle  on  the  plains,  and 
Id  llic  parks  and  valleys  of  the  Uocky  Mountains,  id  the  Winter  of  1880- 
ISSI,  by  cold  and  starvatioa,  amid  the  drills  and  severitie.')  of  the 
nnur^uul  i^eason.  While  this  cause  tended  to  stiffen  prices  in  1831,  it  is 
not  continuously  oi)enitive,  as  the  past  ft-inter  was  very  favorable,  and 
numbers  are  now  increasing  rather  than  diminidhiug.  The  third  cause, 
acting  in  coiuiuiction  with  the  two  preceding  with  a  cumulative  efloct, 
is  the  '•  failure"  of  the  laat  corn  crop,  the  high  price  of  feeding  mate- 
rial— all  together  producing  an  excitement  in  the  market  that  partook 
of  the  nature  of  panic. 

There  ai-e  8.«i<nmcd  causes,  assigned  by  uninformed  writexs,  which  are 
baseless  or  without  appreciable  weight,  such  as  the  drowning  of  eattle 
in  the  Mississippi  overflow.  It  is  true  there  was  some  local  loss  in 
numbers,  btit  not  in  proKi>ective  beef  supply  of  the  great  markets,  or 
appreeiably  in  home  supply,  as  bioef  is  scarcely  a  product  of  cotton  plan- 
tations. 

What  of  the  future  of  prices  T  Tbere  has  already  been  a  decline 
since  the  commencement  of  improvement  of  the  com  prospects  of  1982. 
While  prices  cannot  continue  to  increase,  and  cannot  be  penuanently 
ftiai[itaiu(-d  under  full  harvests,  it  is  probable  that  the  low  rates  of  a  few 
years  ago  will  not  soon  prevail,  if  ever.  The  general  tendency  through- 
out the  world  is  toward  a  high  rate  for  meat,  com2>ared  with  grain  and 
other  animal  pro«luctB. 

FASH  ANIMALS  AT  CCICAGO. 
The  increase  in  the  cattle  movement  to  Chicago  has  been  steady,  and 
is  attaining  large  proporliouR,  amounting  to  nearly  two  huudred  per 
wnt.  in  ten  yiarM.  The  receipts  of  swine  have  more  than  doubled  In  the 
same  time.  Sliwp  are  moving  in  larger  numbers,  but  three  times  as 
many  cattli'  nnd  twelve  times  as  many  hogs  aro  now  annually  itwaived 
in  this  niai'ki'i. 

Total  ri'-eipt'  o/ttockfar  fizir"t  ytart. 
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Tlifi  difference  bettrtcn  receipU  and  iihipmenta  represents  tbfl  l 
tabeii  in  Oliicugo  IW  liimie  cunfiuiuiitiOD,  a  large  propoitionc 
U  n80(l  in  nieiit  ■' tDaiiufacturc,"  in  cutting  and  paukiug  for  al 
and  Bale  as  "dead  meal.''  Tbo  boraoit,  wbich  do  not  oontribal 
meat  trade  of  Chicago,  are  reporteil  iit  Binall  uambers: 
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The  Oliicii^'o,  Ihirliiiaton  and  Qniiicy  linp  draius  the  o«itr 
liecf  [irotlucitiiii.  and  tlif  ('liii-a;ro  and  Kortbwestem,  the  Roc 
?liiea^  uud  AlLou,  and  Wabasli  roads  liold  each  n  ahaxe  of  tl 
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while  many  other  roads  aid  in  collecting  the  herds  that  are  shipped  or 
slaughtered  at  Chicago.  The  same  lines  are  prominent  in  the  move- 
ment of  other  kinds  of  stock. 

WINTER  FEEDING  OF  FAEM  ANIMALS. 

It  has  long  been  a  qnestion  with  thoughtful  observers  of  average  re- 
Kults  of  winter  feeding  of  cattle,  whether  the  mannrial  remainder  of  hay, 
straw,  and  corn  stover  fed  during  the  winter  may  not  be  the  only  profit- 
able result  of  the  winter's  feeding.  This  material  represents  some 
hundreds  of  mfllions  of  dollars  in  value,  and  it  is  saved  with  much 
labor  and  expense,  and  "fed  ouf  daily  for  some  five  months  of  the 
year  in  middle  latitudes.  Comi)aratively  little  of  it  does  more  than 
keep  up  animal  heat,  acting  as  fuel  in  the  animal  furnace,  but  not  as  a 
iie«h  former. 

To  ascertain  the  results  of  prevailing  practice,  and  learn  whether  this 
loss  is  a  necessity  or  a  blunder  little  short  of  criminal  waste,  the  inquiry 
was  instituted  as  to  the  average  increase  in  weight  of  stock  two  years 
old  and  upwards,  during  the  season  of  winter  feeding.  Of  course  a 
precise  average  is  impracticable,  as  the  facts  vary  so  widely  according 
to  prevailing  practice,  not  only  in  diiterent  counties,  but  on  different 
farms;  and  the  judgment  of  different  observers  would  also  be  variant 
if  reporting  upon  the  same  district.  But  the  returns  show  clearly  and 
conclusively  that — 

1.  A  considerable  percentage  of  stock  fed  actually  lose  in  flesh  and 
in  weight 

2.  Another  large  fraction  maintain  their  weight  and  add  to  bone  and 
size  of  frame,  but  decrease  in  flesh. 

3.  A  small  proportion  make  increase  of  weight,  5, 10,  20,  or  30  per 
cent.,  depending  upon  comfortable  shelter  and  amount  and  variety  of 
fei'xL 

The  difference  between  a  loss  of  5  or  6  per  cent,  and  a  gain  of  equal 
proportion,  say  100  pounds  in  the  northern  belt,  in  which  winter  feeding 
is  a  general  necessity,  is  equivalent,  at  the  low  average  rate  of  $3  per 
hundred,  to  more  than  fifty  million  dollars.  This  amount  could  easily 
be  made  if  only  a  part  of  the  difference  between  average  neglect  and 
skilllul  feeding  were  obviated. 

The  2s'ew  England  returns  claim  a  small  gain  in  most  counties;  a  few 
report  growth  in  frame  with  loss  in  flesh,  and  occasionally  an  unquali- 
fied reduction  in  weight.  In  Vermont  the  gain  is  more  general  and 
somewhat  greater,  uMially  6  to  10  i)er  cent.,  while  some  assume  an 
increase  of  25  per  cent.  In  Western  Massachusetts  a  good  gain  is 
reporteil ;  in  the  Connecticut  Valley  15  ]>er  cent. 

The  estimate  of  5  to  10  per  cent,  gain  is  very  general  in  New  York. 
A  few  n  port  20;  average,  about  10.  Some  make  any  increase  to  depend 
on  fee<ling  with  grain.  In  Broome  County  the  difference  between  ma- 
terial loss  and  decided  gain  is  made  dependent  on  a  ration  of  com  meaL 
The  reported  gain  in  New  Jersey  is  about  the  same  as  in  New  York. 

Thrt»e-lT)iirths  of  the  returns  from  Pennsylvania  claim  a  gain  of  flesh 
in  winter.  In  Lancaster,  Delaware,  Bedford,  Clinton,  and  other  good 
farnting  tlistrirts,  where  cattle  are  fed  for  beef,  a  gain  of  30  to  40  per 
cent,  is  clainii^i;  in  most  of  the  counties,  according  to  the  care  or  neg- 
lect which  cliai-acterizes  their  cattle  husbandry,  the  percentage  falls  to 
30, 15,  10,  or  less.  In  several  a  loss  of  3  to  5  per  cent,  is  assumed,  and 
probably  with  good  judgment.  •  The  average  gain  is  not  more  than  10 
per  cent. 
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Delaware  and  Maryland  claim  a  small  gain,  avera^nc:  6  to  10  per 
cent.  The  gain  is  very  little  in  Virginia.  In  Smyth  Ctonnty,  a  fine 
grazing  region,  gain  in  estiniatexl  at  150  to  200  pounds.  Matthews  and 
Warwick  estimate  20  per  cent.  Londonn  is  pkiced  at  15.  The  nsual 
estimate  is  5  to  10,  and  several  reports  indicate  a  loen.  Among  oonn- 
ties  that  report  a  loss  are  Patrick,  Clarke,  fJanover,  Loaisa,  and  King 
George.  Others  say  that  cattle  about  ^^hold  tbeir  own"  in  winter.  A 
fii\T  average  of  the  somewhat  indefinite  returns  scaroely  exoeeds5per 
cent. 

The  gain  and  loss  in  North  Carolina  al>oat  balance  each  other.  The 
cattle  have  lived  through  the  winter.  It  is  not  much  better  in  deor^ 
Borne  report  a  loss  of  flesh  and  weight,  others  maintain  a  stmiu  quo^  wbik 
a  few  assert  a  small  ^ain.  In  Texas  cattle  ^^  sometimes  Io«e  and  soiid- 
times  gain,"  or  <^  merely  live,"  and  in  some  cases  they  are  not  fortanate 
enough  to  live.  It  is  rather  a  loss  than  a  gain  in  Arkansas.  OpmioBS 
of  Tennessee  reporters  are  about  equally  diyideti  between  loss  lod 
gain.  In  Audeixon  County  it  is  estimated  that  two-year-olds  will  kee 
30  per  cent,  in  winter.  "If  well  fetl,"  they  will  gain  20  per  cent, my 
several  reporters ;  "  but  they  are  not  well  fed  as  a  rale,  and  so  the 
actual  result  is  a  h>8s  of  20  per  Oi^nt." 

There  is  a  great  diilerenee  in  fact  and  in  opinion  In  the  West  Virginia 
returns.  The  diftVrence  lies  between  a  current  habit  of  neglect  atodn 
thrifty  custom  of  systematic  fecfling  for  flesh.  ^^  When  sheltered  ftni 
fed  corn,  steers  two  years  old  will  gain  100  to  200  i>onnds''  in  Pleasants; 
while  in  McDowell,  Nicholas,  and  other  southern  oounlies  a  lou  is 
usually  suffered.  Taking  the  State  altogether,  it  is  evident  that  thi 
average  increase  of  winter  months  is  small. 

The  veidict  of  Ohio  is  that  cattle  well  protected  and  properly  fcd 
gain  in  flesh  and  in  weight  in  winter.  If  unsheltered  and  kept  on  obane 
hay  and  straw,  they  will  lose.  As  a  fact,  the  stock  of  many  oonntieRU) 
in  worse  condition  in  s])ringthan  in  fiUl,  and  in  some  it  is  probable  tLat 
the  loss  in  weight  is  not  compensateil  for  by  growth  in  bone  and  fraise. 
There  are  others  whei*e  the  custom  of  feeding  as  a  business  has  oob 
pelied  economy  in  flesh  i)roduction,  which  by  no  means  is  equivaisnt  to 
stinting  in  feeding  mateiial.  The  statements  of  correspondents  are  in 
some  cases  estimated  averages,  in  others  hypothetical  estimates  of  what 
might  and  should  be.  The  Fayette  return  estimates  wit±k  proper  (tR 
and  feeding  a  gain  of  150  to  200  pounds  during  the  winter.  In  Glutoo 
the  gain  is  placed  at  50  to  150  pounds  in  the  bauds  of  those  esteoiwd 
good  feeders.  Under  such  favorable  circumstances,  the  gain  is  plaoii 
at  20  i>er  cent,  in  Lorain,  15  to  30  in  Seneca,  20  in  Van  Wert  and  Lav- 
renee,  15  to  20  in  Fait  field,  if  grain  is  fed ;  10  per  cent,  in  Highluid. 
Union,  and  Wyandot ;  15  to  20  in  a  mild  winter  in  \inton<;  10  per  cent. 
in  Chanipaign,  Noble,  Pike,  and  Sandusky^  5  to  10  per  cent,  in  Ao* 
glaize,  5  in  Fulton. 

It  is  not  stated  that  these  are  the  average  gains  of  these  conn 
the  favorable  conditions  required  not  existing  on  all  farms.   II  J 

that  in  Geauga,  however,  cattle  **  gained  in  weight  this  winter      .€ 
per  cent.''    It  is  claimed  that  in  Coshocton  the  actual  gain  oft     wint^ 
months  is  not  more  than  a  fimrth  as  much  as  in  the  autumn.    It  is 
held  in  Cuyah'^ga  that  on  some  farms  there  is  gain,  on  others  I 
pendent  on  feed  and  care.    Cattle  are  assumed  barely  to  ^*hi 
own''  in  Greene,  Hocking,  and  Lucas.    A  loss  from  10  to  20  per        » 
the  estimated  average  result  in  Adams,  Athens,  Jefferaon,  Bicj 
and  Wayne.    The  returns  from  many  other  counties  give  similar i 
ments,  showing  that  good  faru&ers  secure  a  gaiUi  and  others  8 
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of  desh.    It  is  repeatedly  stated  tbat  ordinary  usage  scarcely  maintaiiis 
the  stHtns  of  the  Hutumi), 

In  Michigan,  fully  half  of  the  counties  report  some  gain,  and  half  of 
the  remaiudt^r  a  loss  varying  from  5  to  30  per  cent.  All  show  a  wide 
di8cr(*))ancy  between  the  actual  and  the  possible.  A  few  of  the  remarks 
are  a})peude<l. 

MiciiiGAX. — CUntom :  If  well  fed  and  oared  for  will  fraip»  say,  30  peroint. ;  the  aver- 
age hold  their  own  aa  ordinarily  rannl  for.  Barrif :  Always  gaio;  if  well  fed  should 
caiu  from  one  to  two  poundd  per  day.  Crawf(frd :  As  a  rule^  if  not  properly  oared  for, 
loHo  10  per  cent. ;  furmerB  are  learuiu;;  to  take  better  care  of  their  yonug  cattle.  AlU- 
yan  :  It  cared  for  will  gain  three  pounds  per  day  in  tlesb  ;  30  per  oei^t.  of  the  young 
cattle  lorn'  during  the  winter  montuH.  Ora»4  Truvw^  Arc  usually  fed  ruta-bagaa  anq 
potatoet),  and  gain  bandaomely.  Ckippawa :  Always  gain,  when  well  fed»  say  lUper  cent. 
Letltnaic :  Ginerally  lose  15  per  cent. ;  if  fed  grain  and  root^  will  gain  alM>ut  90  per 
oeut.  Siigiuaw  :  If  extra  fed  will  gain ;  generally  lost)  about  lOperceut.  ^M^i«:  Aca 
doing  well  if  they  hold  their  own.  Ionia:  About  an  even  thing;  tbo^e  who  t^ka 
good  care  of  their  stock  are  rewarded  by  an  increase  of  weight ;  Qthers  (and  I  tbinll 
they  are  in  the  majority)  do  not  take  care  of  their  stock.  I  am  pleased  to  fu^y  thai^ 
year  by  year  better  methoda  of  oaring  for  stock  la  finding  favor  and  bein^  adopted  by 
our  farmers. 

Indiana  farmers  report  a  gain  in  CRses  of  good  and  judicious  feedfnjf, 
yet  the  majurity  state  as  an  existing  fact  that  cattle  lose  in  w^igkt,  m 
many  cases  in  excess  of  any  development  iu  bone  and  firame.  A  fttw 
of  the  more  suggestive  statements  are  quoted: 

IxniANA.— ^<*iitoff :  Yearlings  will  not  (^ain ;  two-year-olds  will  gain,  by  extra cara. 
200  pounds  each.  Clarke:  If  sheltered  will  gain  lU  per  cent..;  if  not  shelterad  will 
lose  10  per  cent.  Dearborn:  Generally  lose  in  weight  on  rongh  feed^  if  fed  grain  will 
gain  5  per  ctMit.  Fulton :  If  properly  fed  and  cared  for  would  gam :  if  not,  would 
lose,  say,  ahoitt  ^20  per  cent,  in  either  case.  Floyd:  All  young  eattie  hare  gaiaod 
wondurifnilv  this  winter,  conttiduring  the  fact  that  onr  farmers  had  Uttle  to  feed  theiA 
exc^'pt  foddrr,  hay,  and  the  grans  of  the  pasture.  Fayette:  If  fed  some  grain  ao^ 
good  clover  hay  will  gain  one  and  a  half  pounds  per  day;  if  fed  pothin^  but  straw 
and  husks  will  \i)6e.  ouc-half  pound  a  day.  Chiy:  Grow  some  in  stature,  but  shrink 
in  weitrht  from  15  tu2r)  per  cent.  Decatur:  When  stabled  and  fed  on  grain  will  gain. 
perba]>8.  100  pounds  from  December  to  April;  if  not  sheltered  and  pro^rly  oarea 
for  will  l(>s4t  from  r>0  to  100  pounds.  Franklin:  If  properly  cared  for  will  gaiti  in 
growth  whit,  they  lose  in  llesh,  oft^»n  more,  ffanoock :  Depends  upon  the  care  they 
receive;  as  h  rule  they  ione  10  jmt  cent.  Huntington :  If  properly  oare<l  for,  fed,  and 
Btabled  will  ^aiii  '25  per  cent.;  if  not,  will  lose  ^J^  per  cent.  Clinton  :  Require  extra 
can^  to  niatvo  tluin  hold  their  own;  usually  lose  from  12  to  15  per  cent.  Lagranae: 
With  warm  stublin;:  and  heavy  feeding  can  be  made  to  gain;  usually  lose.  Weffa : 
FeediTH  say  that  it'  their  steers  weigh  as  much  in  the  spring  as  in  the  fall  they  have 
done  well. 

It  is  evi^lnit  front  those  returns  that  in  Illinois,  the  center  of  oattle 
feeding  iu  the  United  States,  with  the  exception  of  the  herds  of  pro- 
fe8si(nial  tVodtrs,  cattle  make  little  actual  gain  iu  weight  during  four 
months  of  winter,  and  that  in  many  instances  there  is  a  serious  loss  of 
condition  w^xkh  tnrther  impairs  the  capacity  for  gain  under  the  best 
conditions  tU*  suirimtT  pasturage.    Note  the  lollowing  extraots: 

Fulion  :  Lose  it"  nf)t  fed  on  grain  and  well  sheltered,  aav,  5  per  cent.  Lee:  Usually 
gain  2.')  per  ernt .  Mukoh  :  Gain  in  value,  through  age  rattier  than  condition,  say,  15  to 
SW)  per  cent,  ^-'hotihr:  This  depends  mnch  on  the  feeiUng.  I  think  they  are  lighter 
on  the  thst  <l!i\  oi  May  than  they  wei-e  on  the  first  of  January.  Whit^tidts :  Lose  15 
I>er  eent.;  v,h'u  \\«  11  houwd  and  f«'d  gain  '^  per  cent.  Hruderson:  If  weU  fed  with 
ploniy  of  i^rii'ui  asul  iiay.  will  ;^ain  aboutOo  percent.  Jo  Ikivifst:  When  properly  fsd 
will  iiiuu  10  ]KT  crut.  A'ot'A  Inland:  In  the  hands  of  good  feeders  they  gain.  Stark: 
Generally  lose  tiei^li,  heeaune  thoy  are  not  fe*!  nmch  grain,  say, one-fifth.  WilHam§OH: 
Oenerally  a  sli;^lit  ;rain,  about  15  ]H^^  cent.  Bancock :  When  sheltered  and  veil  ftMl 
they  pdn;  ;ill  is  duo  to  the  amount  of  care  bestowed.  Will:  Lose,  ahould  think,  10 
per  ct*ut,  Kunkakft':  The  pn»wth  will  be  from  5  to  10 percent.;  abdnt  hold  th«irown 
In  flesh.  FfankH,} :  Oenerally  loee  20  per  cent.  This  winter  they  have  gained  85  per 
cent.,  caused  l>y  btiiig  pastured  on  green  wheat  fields.  J<ond:  With  oidinary  fced 
will  gain  10  per  ceut.    This  winter  they  have  lost  20  per  cent.    Z>«  Kalb:  If  U!^  com 
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might  ^aiii  10  ]ior  cent.;  if  not,  the  Iohh  t^III  be  3  to  5  per  coiit.  CUti 
hands  of  regular  feeders  they  gain  from  10  to  S2r>  per  cent. ;  bnt  in  the  h» 
average  farmer  they  Ioho  from  5  to  t^  per  cent.  Cook:  Ko  ballooks  raised  fc 
oxpect  onr  h«'iferH  to  gain  in  flesh  all  winter.  Clinton  :  Have  lost  this  wini 
!25  per  cent.  fJdgar :  Oenerally  lost^  abont  20  per  cent.  This  year,  owing  to  f 
of  f(^,  have  loHt  33  per  cent.  A  go<Ml  many  have  died  from  poverty.  Fai^ 
1o<t  becaiisR  of  HO  little  feed.  Henru:  Gr<»nerally  lose  about  5  per  cent. 
Lose  *20  jHT  eent.  Janptr:  ITsn ally  lose  20  per  cent.  Kendall:  Generally 
10  percent.:  Kome  e\e«'ptionH.  McHvnrii:  Generally  £:ain  in  flesh,  say,  all 
r«*nt.  Kkhlnnd  :  Asa  rule,  tli«'y  lose aliont  30 ])er  cent.  White:  Someimpm 
Iotu>;  dept'n(i.sonthefe«Mliui;  and  car*',  (himherfand :  Lose  aboat  10 percent 
ITnlcHH  well  fed  on  corn  >vill  losi*.  JroquoUt:  The  past  winter  have  gai 
mate<l  10  i>er  cent.  Jvfftrson :  (Jained  but  little,  for  the  reason  that  the 
sheltered  from  the  stonn.  Morgan :  When  placed  on  fiill  feed  gain ;  bnt 
on  stalks  and  straw  they  lose  alK)ut  25  per  rent.  Pope:  None  fed.  She 
I(wt  about  12  per  cent,  the  past  winter.  Tasewell:  If  fed  com  with  hay  i 
will  gain  KK)  poiRids  during  the  winter:  if  fed  only  hay,  will  lose.  IVat 
erally  lose  fnnn  5  to  H  p4'r  cent.  Clay:  If  shelt'i.^rcd  and  well  fed  will  gain. 
Gain  in  growth  and  lU'sh  10  per  cent.  Johntton :  The  way  they  are  fed  and 
as  a  rule  lose  10  per  cent.  Kane:  When  well  housed  will  gain  10  percent 
Gain,  when  pro|u>rly  cared  for,  20  to  2C>  per  cent.  }Voo^ord:  Gain  10  per  cc 
nebago:  Generally  no  gain.  Gallatin:  When  fed,  gnin.  Montgomery:  Lom 
per  cent.  Jirown:  D*- ponds  upon  the  manner  they  are  fed  and  handled ;  in  i 
of  cases  gnin  from  10  to  2.')  pt'r  cent.  Carroll:  Generally  gain.  £fflngka 
well  fed  and  sheltered,  gain  5  per  cent.  McDonougk:  Alwaj's  gain  when  w< 
sheltered  30  to  40  ))er  cent.  Sanga7iton:  When  poorly  fed  will  lose  from 
pounds;  well  fed  will  gain  fmm  200  to  3(K)  iMiunds.     Ogle:  Those  nroper 


yearlings  will  lose.  lioone:  About  hold  their  own.  Colet:  Cannot  improTc 
from  the  fact  that  they  are  so  much  exposed  to  the  inclement  weather.  Jadt 
erally  los4>  from  5  to  10]xrceut.  Washington:  If  properly  fed  and  sheltered 
I  would  say,  from  15  to  30  2)er  cent.  Da  Page:  Shoiud  gain,  if  properly  caj 
per  cent. 

Wisconsin  returns  ffonorally  indicate  a  slii^ht  ^ain  in  winter 
reports  assume  a  loss,  and  others  maintain  lYk^^  statu  quo.  In  Mi 
a  pretty  even  balance  between  loss  and  g^iii  is  meutioiied  ii 
turns.  Iowa  claims  a  small  ^xin  in  two-thirds  of  the  connties 
large  percentage,  except  for  that  portion  of  the  stock  which  h 
attention  and  feed.  In  Missouri  the  estimates  of  loss  fully 
those  of  gain,  and  le^ive  a  distinct  impression  that  the  net  resn 
winter's  feed  and  care  has  been  a  briilging  over  of  an  unthrifty 
and  a  safe  approach  to  a  season  of  growth  and  profit,  in  whl( 
can  tiike  their  suj)plies  directly  from  the  hand  of  nature.  In 
a  gain  in  size  with  a  loss  of  flesh  is  noted,  as  a  rule.  With  bigti 
large  gains  are  sometimes  made.  Several  cx)auties  repoit  ai 
loss  in  weight.    A  few  extracts  are  appended. 

£lh:  No  yearlin|;s  fed  for  market;  two-year-olds  on  full  feed  150  day 8  ^ 
an  .iverjiRi^  J^Jii"  ^>'  '^^  pfumdH,  or  25  per  ci-nt.  Cojfey  :  If  well  fed  Hud  tJiel 
^nin  Ironi  ten  to  15  per  cent. :  stiwk  Khi))pei'H  say  from  8 to  12  per  cent. ;  osfV 
fanners  tbey  usually  hise  fmrn  3  to  10  per  cent.  Rook%  :  Gain  in  size,  hat  lo 
:ibuut  rt'tain  tiit  ir  own.  Wooihon  :  Lose  fn»m  10  to  ir>  per  cent,  in  the  hand 
ers  who  raise  cattle  and  «;rain  to  sell ;  but  with  cattle  men  they  gain  from 
eent. ;  not  many  two-year-olds  are  sold  to  biitchei's  or  put  on  the  mark< 
When  fed  ^rain  will  piin  abont  10  p<*r  cent.,  but  when  not  they  will  baivly 
own.  Limvin  :  (lain  in  tbe  fore  part  of  the  winter  and  lose  in  the  latter  p 
a;^e  loss  ;i  per  rent..  Chrud :  Will  ;:ain  from  200  to  TjOU  pAunds;  the  manner 
uiakeH  llie  (liliereiiee.  ('mv'fvVf^ :  It"  proj>erly  f»*d  and  hontU'd  will  make  a  p 
20  j»er  et  n1.  Mrl^lur^on  :  (Generally  lose,  say,  about  VO  jH-r  cent,  of  fall  we 
/"  tfc:  UiilessJ  espeeially  feil  to  fatt<Mi.  lose  on  an  average  15  p«r  cent.  8^m* 
Texas  cattle  on  full  fei.tl  bave  gained  25  per  cent.:  domeiitic  or  graded  ate 
per  cent.  Ottawu  :  About  bold  Their  own :  when  three  years  old,  If  comfet 
t-apidly.  Kmgvian  :  \V ben  led  ou  luiy,  will  about  hoUl  their  own ;  'when 
vill  iiaiu. 
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In  Nebraska  gain  is  confined  exclusively  to  the  better  class  of  farra- 
ei-s,  who  feed  and  shelter  well.  Common  usage  is  usually  attended  with 
loss  of  condition  as  to  fiesh,  and  sometimes  actual  loss  of  weight.  In- 
crease is  conditional,  with  great  uniformity,  in  these  reports,  upon  some- 
what exceptional  treatment. 

The  California  returns  indicate  a  loss  in  winter  under  the  treatment 
usually  practiced.  At  the  same  time  the  claim  of  possible  gain  is  dis- 
tinctly made,  and  in  Fresno  County  it  is  asserted  that,  with  good  feed- 
ing, the  gain  is  greater  in  winter  than  in  summer. 

The  lesson  of  this  branch  of  the  investigation  is:  That  a  large  por- 
tion of  the  farmers  of  the  United  States  do  not  realize,  practically,  at 
least,  the  physiological  necessity  for  continuous  growth  in  the  produc- 
tion of  meat  of  juicy,  rich,  even  quality,  or  the  economic  necessity  of 
makiug  every  i)ound  of  feed  yield  the  highest  possible  fraction  of  a 
pound  of  flesh.  To  practice  this  ideal  fully  is  not  easy,  even  to  the 
highest  skill  and  ripest  experience;  but  an  approach  to  it,  in  popular 
practice,  would  save  many  millions  annually. 

GKOWTH  OF  THE  COTTON  INDUSTRY. 


For  seven  decades  after  the  invention  of  the  saw-gin,  the  increase  of 
cotton  growing  was  comparatively  steady,  though  somewhat  slow,  until 
the  era  of  improvement  in  cotton  machinery.  In  1844  the  product  was 
close  to  two  and  a  half  million  bales,  an  aggregate  attained  but  once  in 
the  next  six  years.  The  crop  was  subject  then,  as  now,  to  annual  fluc- 
tuations in  product  and  acreage,  causing  changes  in  price,  which  in 
turn  stimulated  or  depressed  the  ambition  for  extension  of  area.  As  the 
factory  system  exteudeil,  the  demand  grew  stmnger  and  more  imi>era- 
tive.  In  1851  the  product  exceeded  three  million  bales,  and  advanced 
to  almost  five  million  in  18  0.  After  1861  the  cultivation  was  nearly 
suspended  during  four  years  of  war,  causing  a  cotton  famine  of  great 
severity,  which  Britisli  spinners  attempted  to  mitigate  by  encouraging 
cotton -growing  in  India,  with  a  very  moderate  degree  of  temi>orary 
success. 

There  was  naturally  great  despondency,  with  land  in  weeds  and  labor 
beyond  control,  with  little  money  to  pay  for  voluntary  labor,  and  less  of 
skill  and  experience  for  its  profitable  handling.  Dark  prophecies  were 
uttered;  the  seeming  prosperity  of  old  would  never  return,  and  ante- 
helium  croi)S  could  never  be  gathered.  This  was  the  popular  view;  but 
cooler  l)rains  and  wiser  judgments  forecasted  heavier  crops  and  a  truer 
and  l>etter  })rosperity  than  ever. 

Seventeen  crops  have  been  gathered  since  the  advent  of  peace,  and 
the  eighteenth  is  growing.  A  sufficient  period  has  elapsed  for  a  com- 
parison of  progress.  The  results  are  easily  epitomized.  The  annual 
"comnioroial  movement,"  which  is  not  identically  the  year's  crop,  bnt 
sufficiently  near  it  for  practical  purposes,  the  exportation,  and  the  rem- 
nant left  tor  Ainericiin  consumption,  during  a  period  of  seventeen  yeard 
before  the  war,  are  thus  compared  with  similar  data  for  the  seventeen 
crops  that  have  been  gathered  siqce: 


Crop      move- 
meut. 


FlTflt  perioil . . . 
Second  period. 


51,  :i30, 790 
eg,  377, 375 


I 
Exportation.      ConstimptioD 


Bales. 
39,  Ul'J.  005 
46, 892, 528 


Bale*. 
Jl,  422,779 
21.404,210 
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A  inillion  bnl«a  Tier  Rnnnm  above  the  avtrfl^  of  t&e  fl 
thnngh  befrinuing  with  a  BiaalliT  production  thmi  tliat  of  18 
deemed  a  good  Pliowiiig  for  the  iipw  regime;  an  average  0 
bales  for  the  recent  period,  and  of  3,OO0.IM)O  for  the  former  e 

The  exportation  is  greater  by  7,0(M),(K)y  Id  the  wvpnteen 
pajwed,  labile  the  remainder  left  fur  cotiBQmptton  is  greater 
10,000,(100,  nearly  double  Ihe  coiisnmptlon  prior  to  the  war,  a1 
rapid  growth  of  Ihe  American  iaetorj-sj'stem,  TThicb  fsofJate 
tending  through  the  <;ott»[i  States  at  a  gratifying  rate.  Thii 
tion  is  nearly  four  tinien  as  great  in  1S82  aa  it  waa  in  1845 
auuual  exportation  is  increased  but  7.1  per  cent.  The  time  ' 
less  come — and  the  day  shonhl  be  hastened  by  the  rapid  e: 
coarse  manufavtures  in  the  South,  and  the  Bne  textares  iu  tl 
when  half  to  two-thirds  of  our  prodaction  shall  be  manofkcti 
country. 

The  accompanying  diagram  presents  to  the  eye  very  clearl; 
which  are  here  co-ordinated. 

In  the  following  table  the  year  of  the  crop  movement  < 
September  I,  and  closes  August  31  of  the  succeetllng  yeai 
portatioR  closes  June  31.  It  is  the  commercial  record,  aa  pa 
the  Financial  Chronicle. 
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of  the  work  of  the  GensnH  of  the  TJnited  Btatee.  It  waa  tnkeB  so  thor- 
oughly, apd  rerined  bo  luinatel.v,  farm  by  (arm,  that  there  is  scarcely  a 
cbftnco  of  malenul  error.  Tim  foilowing  statement  inclndee  the  ceosQS 
ipturus  of  area  of  1879.  and  eetimates  for  the  recent  yearn. 

TLe  present  Btatisticiitn  made  the  aimual  estimates  of  acreage  on  the 
basis  of  returns  from  a  large  part  of  tbe  area  up  to  1877,  wheu  the  eriti- 
matL><I  area  wan  12,t)<>(),000  acres.  In  1879  liee8rimated(nnofficiaiiv)  the 
t>rea4ith  at  ii,M\),mu  acres.  The  census  atterwards  made  it  14,462,431 
acn'fl  for  the  same  year. 

Ais  the  acreage  of  cotton,  by  conn  ties,  has  never  before  been  published, 
the  local  details  of  area  and  pr(Muction  iu  18T0,  as  returned  by  the  c6D- 
sus,  are  here  given: 
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RECAPITULATION  BY  STATES,  WITH  AVERAGE  TIELD  PER  ACRE. 
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INCBEASE  or  PBODUOTION  OF  CEREALS. 

In  coDBidering  the  increase  in  the  production  of  oereals,  eapocially  iu 
comparison  with  European  production,  it  should  be  reinembere<l  that  a 
ver}'  large  proi>artion  is  fed  to  farm  aninialn  in  this  couutr>\  and  in 
Europe  a  very  small  proportion.  Roots,  beet-pulp,  oil-cake,  aiid  utlicr 
products,  in  so  general  use  there,  find  uere  a  substitute  in  maizo  and 
oats.  R^e  is  the  bread  grain  of  the  oentnU  and  eastern  countries  ot' 
the  continent,  as  wheat  is  in  tlie  United  States.  We  find,  therefore,  in 
the  census  year,  sixty -five  per  cent,  of  the  cereals  represented  by  inaizf. 
and  fifteen  by  oats,  four-fifths  of  all  the  cereals  produced.  Rye,  barley, 
and  buok  wheat,  scarcely  three  per  cent,  of  the  volume,  are  used  mosfiy 
for  bread,  beer,  and  whisky,  so  that  corn  and  oats  constitute  the  grain 
supplies  of  farm  animals.  The  use  of  cereals  in  this  country  for  food 
of  man  can  be  ver^*^  closel^^  approximated.  At  present  the  pro]>ortiou 
so  used  ^exclusive  of  seed)  is  very  nearly  one-fourth,  farm  animals  oou- 
samiug  tliree-fonrths.  This  fact  accounts  for  the  extraordinary  iucreiue 
in  production  of  corn  and  oats.  The  largest  i)erceiitage  of  increase  bas 
been  in  barley,  as  the  consumption  of  l>eer  has  increased  in  greater 
ratio  than  that  of  bre4ul  or  meats. 

The  following  table  shows  the  increase  in  each  kind  of  grain,  the 

!)ercentage  of  such  increase  for  thirty  years,  and  the  proportion  of  th** 
ast  census  crop  of  each  kind  of  grain  expressed  as  a  peixsentage  of  th^* 
whole  : 


Pzx>ducti. 


1849L 


1879. 


Buihela. 


Increaae 

iu  thlrCf 

years. 


offtU 


Bu9heU. 

Com :    5JW.071,  104 

Wheat I    100.485.944 

Oatn    :    146.584.  179, 

Rye :      i4.  188.813  1 

Barlrv   i       6.167,015  ! 


Buckwheat 


I 


&  956.  912  I 


Bu?hel». 

838,  792,  742 

17:<.  lOi.934 

17-.»,643.  IS-i 

21,  lUl.  3M0 

15,  8-A  M98 

17,  071,  818 


760. 941. 549  ; 

2**7, 745.  J26  1 

24>.  1U7, 157  : 

16. 918. 79C  ■ 

29. 761. 305  j 

9.  (CI.  721 


1, 754. 881.  nS 
459. 479. 905 

407.  atH.  -jm 

19.  881. 980 
44.113.496 
11.  817. 827 


Total !    867,453.962  1 

I  I 


1. 239.  039, 947  I    1. 387. 299, 153  |    2, 697, 962, 40Q 


ConsHwpfion  and  exportation. — The  exportation  of  recent  years  lia-'? 
l)o«*n  extmordiuary,  quite  uu])rec'edented  in  the  history  of  any  nation. 
It  has  excitiM.1  so  much  attention  tliat  the  public  is  in  danger  of  failiii? 
to  iioiioc  thiit  the  increase  of  consumption  in  thirty  years  is  five  times 
as  much  as  the  enlargement  of  ex])ortation.  The  volume  of  consump 
tion  is  thrt*e  times  as  large  as  in  KS5().  The  gniiu  spared  to  meet  th^ 
necessities  of  foreigners,  in  three  years  past,  has  reaub^  an  astoiiiahiuj 
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figure,  and  realized  a  fsa  larger  som  in  foreign  exchange  than  ootton  in 
the  same  period ;  yet  it  has  been  less  than  a  tenth  of  tiie  prodnotion  of 
cereals  in  the  same  three  years.  The  largest  exp<»tation  ever  made 
was  of  the  crop  of  1879  and  1880, 10.5  per  oent.  of  the  former,  aod  10.4 
X>er  cent,  of  the  latter,  while  la  1881  it  was  only  8.1  per  eent.  of  the 
greatly  reduce<l  prodnction  of  that  year.  It  is  worthy  of  thooghtfal 
consideration  that  while  Dopulation  has  increased  little  more  than  100 
per  cent,  the  means  of  sabsistence  have  inereased  nearly  200  per  cent. : 
that  we  arc  able  to  export  nearly  twice  as  mnoh  wheat  as  was  prodncea 
thirty  years  ago.  This  exx)ortation  is  mostly  of  wheat  and  com;  of  the 
former  from  a  third  to  four-tenths  of  the  crop,  and  of  the  latter  never 
excc^ing  G  per  cent.  Wheat  is  the  only  grain  the  price  of  which  is 
much  affected  by  the  foreign  demand.  A  oomparisou  of  domestio  and 
foreign  consumption  is  afforded  by  the  loUowing  tables: 

18^. 


C«rMi«. 


Corn . 

Whfmt 

Ottto 

B^riej 

Kj«.. 

Biiokirhe*t. 


ToUl. 


Produetioa. 


1,754,801.535 

450^47tt,60S 

467,968.890 

44.  lis.  408 

.817.327 


2,«7.8ei.45« 


Contiunptlon. 


tm  ■ill" 


JkuhA. 
1,656,21)0.906 
ro^  078.031 
607. 003;  690 

IS.  061  ore 

16..00I.4M 
11.617,327 


2.418. 164, 66* 


eent 
04.3 
60.7 
00.0 

100 


4- 


SzportAtloii. 


00.572.820 

161;  604, 100 

76^366 

i.Ufl;m 

^068;  IP4 


064,607,606 


6.7 
00.8 

16.6 


16L6 


1880. 


Com 

Wh*^ 

Data 

BatIbt 

Kye 

Bnck  wheat. 


Total. 


1,717.434.543 

466.  540.  866 

417.886.380 

in,  16.%  846 

24. 540.  Km 

14. 617. 536 


l,tt3,788.306 

012.286.054 

417.482.476 

44.280.100 

22,502,864 

14,617.535 


2,718.103.501 


2,434,007.216 


016 
68.6 

OOiO 

06 
02.1 
100 


06. 648;  147 

186»  021.514 

402,004 

885.246 

1,048,476 


288.206.266 


^4 
Oil 

8 
7.0 


ia4 


1681. 


Com 

WhtMit 

Oatfl 

Barlt'v 

Ry©  '. 

Buckvrh«*at. 

Total. 


1.1M,016.000 

aKi.  2S0, 000 

416. 48U  000 

41,161,330 

20. 704.  060 

9,486,200 


2, 066, 020. 570 


1, 160, 575, 317 

2Cl.387.701 

415, 866, 310 

40.065,400 

10.708.768 

0.466.200 


1, 807. 068. 601 


06L3 
68.2 
00.0 
00.6 
0fiL2 
100 


44,340.683 

121.802.880 

628.660 

'i05.080 

096.187 


168,060,870 


X7 
81.8 

00.1 

00.6 

4L6 


8L0 


The  averafre  exportation  of  wheat  for  four  years,  since  the  annnal 
Hbipments  reached  one  hnndred  million  bnshels,  is  159,051,433  bashelA, 
or  37.5  per  cent,  of  the  fonr  crops.  The  average  quantity  of  com  ex- 
l>orted  In  the  same  time  is  81,361,513  bnshels,  or  5.4  per  cent,  of  the 
production.  The  volume  of  exports  of  wheat  have  doubled  in  five  years ; 
of  corn,  in  six  years.  The  progress  of  this  foreign  trade  is  thus  shown 
in  live-year  periods : 


Tear. 


IS.'ili-'CS 

iM3-'e7 

1878-'hi 


Wh«at 


Con. 


164, 537. 104 
144,665.741 
»4, 441 856 
330. 278. 305 
726,373.601 


T 


4118t80r 
86.660.400 

60.321.837 
220.72H,387 
861207.478 
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Before  dJBmiaiiiD^  tbe  sobject  of  foreign  trade  in  firftin,  tl 
imitortation,  which  make  a  toeager  ahovuraept  as  to  bacley,  m 
la  the  following  statemeot: 


Cm. 

Wtumt. 

cu.. 

B>» 

> 

Buibok. 

Buhid.. 

Barm,  or 

flour. 

Bubok. 

^-^ 

Bubdi 

38.0SB 

'its 

U.f)T( 
TS,1M 

l.«M,(>» 
2,011.  Mi 

ii 

Is 

i»i.«n 

■■ffiS! 

S1S.M 

SS." 

47S.B2B 

,» 

».^m 

l.irEBAaB  TIKLD  BT  STATES. 

lu  the  censas  year  1879,  which  was  a  year  of  more  than  aveta 
the  oommoa  avQracfl  of  oom  was  28.5  boahelB  per  acre.  All  of 
England  States,  all  of  the  Western  (to  the  Booky  Moantains),  ^t 
PennsylTania,  and  New  Jersey,  were  above  that  oommon  ava 
of  the  Sonthem  States,  and  most  of  the  States  and  Teiritoriei 
Nebraska,  below  average.  Iowa  stood  ia  the  first  rank,  foV 
ord«r  by  Nebraska^  Sew  Hampshtre,  YeimoDt,  Missonri,  and 
The  New  England  States  stand  higher  than  any  other  seotioiL 
ization  and  cnltivation  make  anieoda  for  the  lack  of  fertiU^. 

Minnesota  holds  the  first  rank  In  wbeat^growing  as  to  tfaaB 
dnced  in  proportion  to  popnlation,  the  snpply  per  bead  beln| 
tlie  oensns  year.  Xoxt,  Oregon,  42.9:  Oalifomia,  33.6:  Kebiaa 
Washington,  25.6;  Indiana,  23.9;  Michigan,  21.7;  Dakota,  20.1 

Only  ten  States  ea«t  of  tne  Bocky  Mountains  and  ttro  on  thi 
coast  liave  any  considerable  8uri»lu8;  and  bat  two  Territories, 
aud  WaHhin{rton.  The  wheat  belt  lies  went  of  the  AUeghanies, 
Lakes  and  the  Ohio  River. 

The  northern  border,  na  climatic  coDditions  would  indicate,  I 
the  highest  e^^amiile  of  ^ield  in  the  cnltivation  of  oats,  as  we 
best  resnlta  in  quality.  Whshingtoa  Territory  heads  the  list 
prcHlucing  States,  with  a  yield  of  41.3  bushels;  Minnesota,  31 
uioiit,  37.(f:  Montana,  3C.3;  Now  Uampshire,  34.5;  WisooQfi 
Michigan,  33.9.  These  are  the  highest  yields,  and  they  are  al 
States.     New  England  as  a  section  gives  tbe  highest  average. 

It  is  desirable  to  have  a  means  of  comparison  of  normal  yields 
of  di&erent  States.  The  result  in  no  single  year  woald  fkirly  i 
the  difl'i-rences  in  productive  capacity  of  t^tates,  yet  1879,  as  rei 
tbe  oensns  of  1880,  comes  as  near  it  as  can  \te  expected  in  a 
Tlte  iiviinige  yiehiw  of  the  great  giaiu  prodndng  States,  in  11 
among  the  highest  evt'r  obtained  in  States  wbicb  letimi  tbi 
liguifK,  liighei'  than  au  average  of  a  seiies  of  years  would  shoi 
ing  this  facT  in  view,  and  alrto  the  local  causc»  which  rediu^ed 
mal  yMtl  in  certain  Slater*,  a  table  showing  the  average  yiel 
Stale  will  ijerve  an  a  guide  io  the  rate  of  productioa  of  each  i 
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Jverag€  yidd  per  aere  ^  «frn  mmd  wk§iUf  18791 


SUtea. 


ltD« 

)w  Haiiip«hire 

iTTDOOt • 

iMuichaMtttc  . . 
lode  IstAod  — 
nnecticut 


Ne^r  EngUuid  SUtM 


•w  York.... 
m  Jenwj . . 
luwyhramft 


Conu 


BO,  907 

66^940 
58.144 

11«808 
66»796 


»4MB1 

770.  IT2 
M4.S66 
1,878,270 


1.88Q,8tt 
8,014.871 
1.791.008 
878.007 


I 


1,080.431     8&  7 


81 

80LO 

80.0 

88L7 
81.4 


WhML 


I 


48,880 
11,918 
80^748 


8.370^183 

»s87S,So 
11,180.766 
4^8^1,S31 


Northern  Middle  SUtc«..     2.487,007        82,M7.7ltf 


=8=* 


lA^can I       202,120 

»r>l*Dd 1        064.9:!8 

rglniA ;    1,707,507 


SouthitrD  liiddio  SUtM . .  j 


rth  C»ruliDA. 
itb  Qftrollna. 

orir^A 

nida 


».  034. 015 
1     r%k  i4u. 


SoQtli  AUoBtic SUtct .... 


2,305.410 

1.303.404 

8,638,788 

300^804 


diMippi. 

XAA     

kannaa . . 
tiAcanee . . 


S^utbom  Statea 


0,607.850 


8,066,089 
1,570.560 

742,728 
2,408,587 
1,288,310 
2,904,873 


11.040.977 


3,094^804 
U908L808 
38^100^001 


I  ^^^^^  v^^P 


28,019,880 

11,787,000 

23.808.018 

8.174.884 


08>108>188 

21,340.880 
9,900^100 
20.00^172 
94.166.417 
02.704.420 


94.8 

So 

814 
8&4 


88.8 


10.3 
94 

10L6 


18L0 


12L8 
0 
9 
8L0 


10l8 
04 

ia.0 

118 

1L8 
ULO 

2L0 


cc 


172,004.885 
■  ■■     .r  ...  .■■■ 


ftatVirKinU I  566,7ft5 

nluoky I  3,021,176 

io '  3,281,023 

i^biKan I  919.702 

••ina 3.678,420 

dU I  »,  019.381 

..oonRin 1  1.016.393 


14.000,009 

72,852.263 
111,  877, 124 

3*2.401,452 
115,482,300 
396.792,461 

34, 230. 579 
■  > 


l&O 


94.0 
24.1 
34.1 
85.8 
81.4 
80L1 
8&7 


WeHUni  St.iU* ,  21,  501,  t-70  I    706. 786. 808  j  32. 9 


on^gotA. 438, 737 

ra 6,616,144 

wouri '  S.  5X8,  265 

Daaa i  3.417,817 

tumaka 1,630,660 

orodo 22,  091 


14. 881, 741 
275,004.947 
902,465^723 
105,7^825 

05,450,185 
455,968 


17 

2,m 


toe' 008 

mou 

149,700 
1,446.384 


9.881.156 


87.580 
000.007 


1,667.018 


048.889 

170.008 

476.084 

81 


904.  on 

48,894 

1.601 

873,019 

904.181 

1,190.508 


9.084.808 


Hi  708 

940 

88.749 


1.297.087 

il.  087. 708 

1,801,789 

19.488.406 


88.861,919 

1,170,971 
8,00i904 
7.82Sr804 


17. 001^  910 


881858 

i^imCtti 


49 


T.9119H 

1,881087 
911800 
6.094 
2.M7.700 
1881780 
7.881,858 


I 
1 


119 

19 

11 

«: 

17. 


11 

11 
U 
11 


U 
11 

1 


ML 


1 
1 
1 
1 


i 
I 

1 
1 


881008 
1, 100, 108 
1661184 
1,822,748 
1011005 
1211542 
1,941100 


11981494 


4.001.711 
11,961113 
41  Oil  909 
81581543 
47.884,868 
51.  Ill  502 
24.881689 


11711456 


220,181880 


318 
4L0 
312 
30.9 
411 
118 


1044,070 
8, 041 288 
1074.394 
1,  ^1, 402 
1,469.865 
64.698 


Trans  Mi^m^pplSut4.>a..,  17.714,614 


661 877. 139 


37.5 


Ifomla 
«on . . . 
vadift  .. 


ri,781  i        1,901325  •  27.8 

5. 646  I  121 862     22. 5 

487  j  11 801  I  21  5 


racitic  Sittt*"* 


77.914 


2. 131 078     27. 4 


>s4>oa 

koU... 

itrtct  of  Columbia 

ho 

ntaua 

w  Mexico 

ih 

lahini^lun 

■omiiift 


1.818 

90-852 

1,032 

5<i0 

197 

41.440 

12,007 

2.117 


34.746 

2,001864 

20.750 

11408 

5.  ('49 

63:{,786 

1G1342 

31183 


111 
22.0 
218 
218 
217 
15.3 
110 
115 


Tko  TeiTitoiird, 


150.041 


1921728     19.5 


Total  SUiU.'»  and  Teirito-  j  I 

rifia I  62.361869  1.754,861,685 


211 


11,504,^12 


St 


34.001, 
31,151906 
94.001827 
17.824,141 
11847.007 
1,421014 


191811094 


1,8^429 

441077 

1674 


29.017,707 

7,480,010 

01908 


1281,180 


31567,015 


11 
1 
18 
11 
18 
11 
11 


11 


IL 

11 

12 

1 

1 


11 


H 
11 
H 


11 


S3: 


1090 

261298 

284 

21066 

17,665 

51,230 

72,542 

81,654 

241 


181427 

1830.280 

1402 

541589 

469.688 

701041 

1, 101 190 

1,921.322 

4,074 


511 OCO  I    7, 785. 231 


11 
11 
91 
94. 
21 
11 
11 
21 
11 


.6 


.9 


.8 

19 

L7 
15 


9 

10 

11 


19 

TS 

1 

1 


1.9 
Ti 


1.9 

LO 
19 


L9 


16 
19 

114 
ILT 
919 
119 
119 


113 


119 


99.0 
419 

LI 


99.2 


18 
919 

.8 

HO 

12 

19 

11 

919 

.9 


110 


19 


81430.050  450,471504 


HO 


•■  ■■! 


12 
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Avtrag€  yield  per  acre  of  oats  and  btnrley^  1879. 


SUtea. 


Maiii«t 

Nfiw  Hampahtn} 

V«miont 

MaHrtHchuiiotts . . 
Khotle  laland  . . . 
Conoocticut 


& 


78,785 
29,485 

2o.eso 

5,575 
38,891 


I 


2. 265, 576 
1,017,820 
3,743,9^3 
6«5.Ifi0 
159,880 
1.009.706 


S8.6 
84.5 
37.6 
31.2 
28L8 
27.5 


11,108 

3,481 

10.6fi3 

8,171 

715 

57ft 


New  England  SUt«i . 


270.743  1    8,839.681     82.6 


29,580 


»=3' 


N€(w  York '-    1,261.  m  .  3fr,B75,5P6  i  29l8 

"       "  7.425  !    3. 


_^         .       .  _  36«,«2«  .    1 

NewJeniey 1J7.42S  !    3.710,578  "  27  249 

PoDDsylvimin j    1,237.593     83.641.439  .  27.3  '  83.582 


North  Middle  SUtet !    2.636.186  175,127.618     2&5 

• r   ■         -I  ■       it.j-L-1-g;  ■    s 

Delawaro 17.158;       378.508  :23l1 

liaryUnd 101,127  !    1,794.872  !  17.7  ' 

YirKima 683,448  j    5.833.181:    9.5! 


380.461   C 


19 
226 

859 


Stmth  Middle  SUtee 


681.728  '    7.5fl6,561  :  11 


l«l&f 


North  Carolina 
South  Carolina. 

G^Hjrgia 

Florida 


500.  415 

261.445 

612.778 

47,  «B 


rr^'. 


3, 838, 068  7. 7 

2.71^505  10.4 

5,548,748  9.1 

468, 118  9. 8 


280 

1.162 

1,439 

21 


South  Atlantic  State* 


AlabATna . . . 

MiHMifWlppi 

Louifiiana.. 

TAzae 

ArktuiMiH  . 
Tennttai»o<3  . 


1. 422. 600  '  12, 570. 428  i    8. 8 


2.852 


Sonthfni  Statea. 


"NVVhI  Virginia 

Kentucky 

Ohio    

Michigan 

Indiana 

iniuoU 

Wteconniu 


824.628 
1PR.407 
26.  Ml 
23K.010 
166.513 
468.506 


3,0S)9, 
1,950. 
229 
4.8n3,' 
2.219. 
4,722, 


639  ; 
620 
840  I 
359  j 

822 

190  I 

I 


9.4 
9.9 

8.6 
2D.  6 
18.3 
10.1 


611 
44 


,1. 


fi.527  I 

157  • 

2,600  i 


1,423.075  i  17.064,470 


ats  t 


126,931 
4<>3,416 
910.888 
536,187 
623.531 
1,959.888 
955,597 


1,908, 
4.  5flO, 


506 
738 
!  28.6fi4.505 
793 
518 
200 
320 


18.190. 
15.  hoa. 
63.  189. 
32,906. 


12      i 


8,839 


16      , 

11.4  : 

31. 5  i 
33.9' 
25  • 
32.2  i 
34.4 


434 

7,482  : 

M,5CM 

16.399  . 

55,26T  I 

204.335  I 


=f= 


WtfHt^rn  States 


Minnesota 

luwa 

Mlstourl.., 
KunAan  . . . 
Nebnutka . 
Colorado . . 


5, 515. 939  ;165, 038, 579 


617.469 

1. 5(r7.  ,^77 

908.473 

ilHJ,  859 

250,467 

23.023 


23.382,1S8 

60, 010.  501 

20.670.968 

8. 180. 3M5 

6,556.876  i 

640,900  j 


29. 9  j        40a  502  i  1( 


37.9 
33  6 
21.3 
ia8  ! 
26.2 
27.  d 


116,020 
108.861 

6,472 

23.903 

115.  SUl 

4,112 


TranM-MiiMiMippi  SUtea |    3, 802. 858  IllO,  040, 807  >  28. 9  464.669 


Crtllfoniia. 
(h-t*gi>u  — 
Ni'vada . . . 


49,947 

161.994 

6.937 


I'm  Ifirt  Stal<>H 

L'lafi , 

Ni'W  M«'xlro 

\VaKhlnj;ton , 

I>iik(>tii 

Miiiit.ino  

id.iho     

Aii/.«  iia  , 


W'yo.  inj;.         

l>Jstnit  of  ColumhiA 


**•••< 


207.508 

9.237 
37.962 
74  226 
24,  U»I 
13.107 
29 

267 


1,311.271 

4.  385, 630 

186;  860 


26.9  ■ 
2&9  : 
31.5  I 


586.340 
29,311 
10,390 


J 


6.913,781  I  28.0  635.060  '  V 


4^8,082  j 
16«,527  ; 

1.  571, 706 

2.  217. 132  ! 
JMW.Ol.'i  ! 
462,236  ' 

WW  . 

22.512  I 

7.440  » 


2L4 
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SEEDrN'G  OP  WHEAT. 

In  an  investigation  concerning  the  methods  of  seeding  wi 
it  is  shown  how  widely  the  time  of  sowing  or  drilling  va 
range  of  latitude  from  30°  to  42^,  covering  a  period  of  fc 
from  August  1  to  December  31.  In  California  exceptional 
exist,  and,  except  in  cases  where  summer  fallowing  is  prac 
ing  must  wait  for  the  rains  to  soften  the  ground,  and  ooutio 
or  quite  through  the  rainy  season,  say  from  November  to  Fc 

In  the  Middle  and  Western  States  wheat-growers  conrniei 
in  the  latter  part  of  August;  in  the  Gulf  States,  Septemb 
and  the  work  may  be  done,  at  the  convenience  or  prefere 
jarmer,  during  the  autumn  until  Christmas.  The  length  of  t 
season  is  greatest  in  the  most  southern  latitudes ;  in  Texas  i 
duration  is  from  September  1  to  March  15,  admitting  of  plant 
the  entire  fall  and  winter.  The  average  or  middle  date,  re] 
the  seeding  of  half  the  breadth,  is  the  16th  of  September  in  ] 
the  20th  in  Pennsylvania,  and  ^8th  in  New  Jersey.  Delawi 
land,  Virginia,  North  Carolina,  Kentucky,  Tennessee,  and 
find  their  average  date  in  October;  Georgia  and  all  the  Gull 
November.  The  table  showing  the  time  of  seeding  and  j 
driUed  is  as  lollows: 


states. 


Conseotlcnt  ..., 

New  York , 

y<;wJt»rH<»y  

Pviinaylvahia.., 

Dcliiwure 

Mary  land 

Vlrjnuitt   

Noitb  Carolina 
South  Carolina. 

(h^orgia 

Alabama  

XitwifMippi ...., 
I^utniaim 

ArkojmaH 

TeuiM^iUM^ 

West  VlrKiiilu. 

Kentucky , 

Ohio 

Mirbifnin , 

Imiiaiia 

lIliuuiM , 

MisHouri , 

Kxiiifui* 


1 


Date  of  seeding. 


▲rerafre 
dAteof 
teedlnic. 


Dillk 


S4>ptemb«r  1  to  KoTembor  1 

AugUBt  ir>  to  October  30 

Aiu.U(it  28  to  Nuveiuber  10 • 

August  20  to  October  20 

S««pt<^nilK«r  20  to  October  10 

St^ptoinbcr  1  to  Doiicrober  1 

AugUKt  20  to  NoToniher  25 

K4>ptflu]ber  I  to  January  10 

OotolHT  1  to  January  1        

S<<pteinlx^r  1  to  January  10    

S«'pti'nib»»r  1  X<i  December  20 

S«u  t^^nibiT  1  to  Decombor  1 

Septrmbor  I  to  NovenibtT  20 

St«i>l4'mbcr  1  to  March  15 

S«'pN-.uiber  1  to  January  15 , 

Au;rutit  1  to  IXtcfimbcr'lS    

A  n^rnHt  20  to  KovemlHT  15 ! 

AuffUHt  25  to  DoCfmb<*r  20 j 

Anpurtt  1  to  Nowmb«T  20 j 

A  iigust.  20  to  Novi»ml>4«r  ir» • 

AiigUMt  13  to  November  15 j 

Aun:ubt  20  to  Nov»?nib<'r  10 [ 

AujniHt  15  U}  I)«.*r«iiilHT  1 ' 

Au^iut  1  to  Juijuary  1 ...| 


Sept.  25 

SepL  16 

Sept.  28 

Sept.  20 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Oct. 

Utit. 

Rejit. 

Oil. 

Sipt. 

Sipt. 

Sept. 

Sept.. 

Stf»pt. 

Sept. 


Ptroe 


1 
13 

15 

29 

1 
o 

3 

3 

5 

•« 

4 

2G 

15 

3U 

7 

20 
17 
10 
20 
25 
23 


I 


I 


PROrORTION   OF  DRILIJ2D   AND  ADVANTAGES   OF  DUIU 

Tlie  area  sK'dcd  with  the  drill  amounts  to  57  per  cent.,  o] 
millioTi  acres  in  the  above-named  States,  leaviiif^  above  ten  mi 
sown  broadcast,  and  mainly  by  hand.  In  the  spriiif^^  wheat 
thtf  ISorthwcst  the  drill  is  less  used,  thou;rh  its  use  is  incrcai' 
broadcast  seeder  is  also  em]Moyed  to  facilitate  tlie  work,  \i 
the  acrea<:e  is  sown  by  hand  in  the  ohl-lashioued  style.  On  1 
lon-st  the  drill  has  a  limited  use. 

The  quesliou  of  drilling-  or  broadcasting  is  virtually  one  i 


REPORT  OP  THE  STATI8TICIAK.  637 

bad  haabandry.  Where  the  floil  is  in  ^ood  tilth,  high  fertility,  and  free 
from  such  obstrnctious  as  rocks  or  stumps,  the  preference  expressed  is 
Edmost  invariably  for  drilling.  In  those  districts  in  which  custom  fol- 
lows com  with  wheat,  the  corn  is  cut  and  stocked  early,  the  shaded  soil 
is  moist,  and  after  stirring  surface  and  breaking  weeds  wit^  harrow  or 
cultivator,  the  seed  is  sown  and  soon  comes  np^  and  produces  a  fedr 
growth.  Witii  preparation  i^  hasty  and  superficial,  drilling  is  imprac- 
ticable, and  broadcasting  a  necessity.    So  in  the  weedy  wheat  fields  of 

imitive  soils  given  year  after  year  to  wheat-growing;  the  land  is  cheap 
uid  labor  dear,  and  the  sur£EK»  yearly  becomes  weedier,  making  drill- 
ing inconvenient  and  expensive.  Then,  there  are  wooded  districts  where 
stumi>s  for  some  years  prevent  the  use  of  the  drill;  and  in  eastern  fields 
rocks  are  sometimes  troublesome;  while  on  steep  mountain  slox>es,  as 
in  the  Alleghanies,  drilling  is  inconvenient  and  little  practiced. 

As  to  jdtrection  of  drilling,  some  prefer  drills  running  north  and  south, 

a  protection  against  western  winds.    In  other  locations  east  and  west 
iiues  are  preferred. 

Of  nearly  seven  hundred  counties  from  which  reports  were  received 
on  this  subject,  preference  was  expressed  for  either  drilling  or  broad- 
casting in  three-fourths  of  them,  and,  as  between  the  two  m^es,  five  of 
every  six  favored  the  use  of  the  drill. 

As  a  rule,  those  who  preferred  broadcasting  gave  no  reasons  for  it, 
simply  acquiescing  in  the  prevailing  custom  of  the  region.  A  corre- 
spondent in  Callahan  Gounty,  Texas,  asserts  that  ^^when  broadcasting 
is  properly  done  it  is  as  good  as  drilling."  The  correspondent  for  Davis 
Uonnty,  Utah,  strikes  the  key-note  of  primitive  western  wheat-growinfi^^ 
in  comineuding  ^'  drilling  when  land  is  clear,  and  broadcasting  when  lan9 
is  foul."  One  correspondent  naively  admits  that  he  <' can't  tell  why''  he 
prefers  broadcasting.  The  most  plausible  reason  for  broadcast  sowing 
is  given  in  some  flat  prairie  districts,  where  surface  water  will  not  drain 
off,  filling  the  drill  furrows,  freezing  and  destroying  the  plants. 

The  result  of  this  inquiry  may  be  summarized,  and  the  essential  points 
presented,  as  follows: 

1.  Our  correspondents  very  generally  claim  for  the  drill  the  fact  that 
it  tends  to  a  clearing  of  the  surface  of  obstructions  and  irregularities* 
tiie  turning  under  of  weeds  and  the  refuse  of  the  previous  harvest,  ana 

suitable  i)reparation  of  the  soil. 

2.  It  enables  the  grower  to  place  a  fertilizer  in  close  proximity  to  the 
seed,  stimulating  a  vigorous  early  growth,  till  the  roots  reach  out  for 

itriment  to  sustain  the  processes  of  later  development,  tiHeringand 
perfecting  of  the  grain. 

3.  I^Bs  seed  is  require<l  in  drilling,  amounting  to  a  saving  of  half  a 
bushel  per  acre,  which  would  amount  to  nearly  twenty  million  bushels 
were  the  entire  wheat  area  drilled. 

4.  By  this  inoile  of  seeding  the  grain  is  put  in  more  evenly,  its  depth 
is  regulated  to  reach  a  requisite  degree  of  moisture  promotive  of  prompt 
germination,  and  to  secure  ample  growth  and  firm  footing  of  the  roots 
and  better  winter  protection, 

5.  The  plant  starts  more  uniformly,  makes  a  more  regular  stand  and 
Bvener  growth ;  and,  when  well  established,  tillers  abundantly,  if  the 
soil  is  rich  enough  to  give  the  requisite  vigor.  In  a  drought,  if  deeply 
planted,  it  comes  up  more  quickly  than  surface  planting  that  requires 
rain  before  germination,  and  stands  better  in  aftergrowth  during  a  dry 
season. 

6.  Drilled  land  is  better  drained  in  winter;  the  disintegration  of  the 
drill  furrow-sides  furnishes  food  and  protection  for  the  plants;  the  de- 
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presHion  catchos  and  boUls  the  winter  snowA;  while  the  rid^ 
a^ainnt  the  wintry  winds, 

7.  In  the  South,  and  in  othuT  diAtrict^  where  pasruring  w 
is  practicMHl  in  fall  or  wint<^r,  it  ih  found  that  drilled  grai 
pastunnjr  v.ith  h'ss  injury  than  broadcast,  l>eing  more  deeply 
rootod,  and  loss  aOectod  by  the  tnimplij)g  of  cattle  or  horHC-, 

8.  i>rillo<l  wheat  usually  yields  UKire  per  acre.  There  are 
tions  to  this  statement,  occurring  only  where  coDditions  are 
to  tho  growth  of  grain  sown  broadcast.  Tlie  Uuitod  States 
th(>  y<;ar  1879  shows  about  50  )>ci'  cent,  higher  rate  of  produc 
winter-wheat  districts  of  the  Ohio  Valh^y,  whei*e  the  use  of  i 
general,  tlian  in  the  spring-wheatn^gion,  whore  it«  use  is  linn'l 
much  of  this  diiiercnce  is  due  to  prevaleDco  of  drilling  may 
actly  determined. 

KATES  OF  WAGES  OP  FARM   LABORERS  IN  THE 

STATES. 

The  first  systematic  general  investigation  of  the  rate  of  w 
for  farm  labor  in  the  United  States  was  undertaken  in  Decern 
by  the  Division  of  Statistics  of  this  Department.  Some  th; 
)/revionsly  Mr.  H.  C.  Carey  ha<l  made  a  careful  estimate,  fron 
information  attainable,  and  pla<;ed  the  average  wages  of  I 
country-  at  89  jHjr  month,  with  boanl.  In  1866,  from  returns  e 
about  1,500  counties,  the  average  rate  was  found  to  be  til 
l>oard,  sliowing  an  apparent  increase  of  about  72  per  cent  in 
fration. 

At  the  same  date  the  average  monthly  wages,  when  boan 
])rovided,  was  $20  for  the  whole  cxiuntry,  and  for  the  States  e 
white  labor  almost  exclusively,  $li8. 

In  the  next  three  years  there  was  a  material  decline  in  thi 
farm  products,  to  which  labor  yielded  more  slowly,  the  averaj 
1800  being  8-r>.l.'5  for  labor  without  lK)ard.  Prices  had  iucreai 
South,  and  had  been  somewhat  better  maintained  in  the  Eas 
in  the  West^Tu  States,  in  conse()uence  of  the  great  activity 
manufactures  and  iron  proiluction.  The  decline,  though  gei: 
nowhere  verj'  great  in  this  j)4Tiod. 

In  1875,  another  investigation  showed  a  stronger  tendency  ' 
rate,  somewhat  more  pn)nounc4Ml  in  the  West  and  in  New  Engl 
in  the  Middle  States.  The  reduction  in  six  years  had  been  fn 
to  9li8.00  in  the  Kust,  from  $2S.02  to  ?20.02  in  the  Mitldlc  St 
from  $27.01  to  82.i.(»0  in  the  West, 

The  cumulative  and  extreme  effect  of  tht^  nionetary  revuls 
<omin(»nc<Ml  late  in  1S7.S  was  not  n*aehed  for  several  years  i 
the  next  invest  ij^ation,  in  1870,  the  time  of  de«*i>est  depressior 
tivssoftlie  lahiiring  classes  in  manufacturing  industry,  whe 
laborers  luid  been  thrown  into  eoni))etition  with  farm  lal)or, 
and  lu-avy  reduction  was  n»eorded.  It  wjis  greatest  now  in 
nring  Stares,  amounting  to  Hi)  per  cent,  in  New  Kugland, 
Miiiille  States,  and  but  14  in  the  Western.  The  neighbort 
Tiguons  to  great  manufacturing  centers  suffered  the  lar$(est 
The  aili.^;ins  of  Massaehusetis,  tor  instance,  thrown  out  of  era 
retiinit  d  lotlieir  former  occupation  in  the  ueighboriniif  States 
eoiiipi'f ition  Nsitli  rural  labor  depressed  the  rate  severely;  ti 
cline.  in  Miiine  was  from  $25.40  to  $18.25;  in  New  Hampsb 
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to  $19.75:  in  Vermont.  $29.<(7  to  $19.    No  other  Motion  showed  a  de- 
cliae  of  30  per  cent,  in  roar  unfortunate  yecm. 

Tho  present  investigation  shows  the  degree  of  recoveiy  dnring  the 
past  tbree  years  of  business  activity  and  ftnanelal  eotmdence.  The 
iblloAving  statement  presents  the  average  rate  of  wages  (without  board) 
in  em])loyment  by  the  season  or  year: 


1881 

187$. 

mi 

18881 

1886. 

Kant^ni  StAt«« 

$28  81 

22  24 
15  30 

23  83 
38  25 

$20  11 
10  8$ 
13  31 
20  38 
418$ 

Slo2 
18  22 
28  80 
44  50 

$32  08 
28  02 
17  21 
27  01 
48  38 

$33  30 

Middlt^  St«tefl 

30  07 

SoQibcm  States ...••..•...••••.■.......... 

16  00 

We«»t«»m  States ••• •.•.•..••...... 

28  01 

Cftlilonila  ........t..,.............r. ........ ...... 

85  75 

These  averages  indicate  a  recovery  of  the  status  of  1875  in  the  West 
a  near  approach  to  the  rate  of  that  year  in  the  Kew  England  States^  ana 
a  partial  restoration  in  tho  Middle  States.  There  is  Btill  a  decline  of  20 
per  cent,  or  more  from  the  inflated  rates  of  the  flash  times  immediately 
following  the  civil  war. 

Tliere  is  one  point,  relative  to  wages  in  the  South,  of  striking  algnifi- 
cance,  viz,  with  the  same  tendency  to  recede  firom  1869  to  187v  and  to 
advance  from  the  latter  date  to  the  present  time,  the  movement  is  veiy 
moderate,  the  decline  being  only  14  per  cent.,  while  in  otiiier  sections  it 
was  between  30  and  40.  The  reason  is  obviouB  to  those  who  know  the 
history  of  the  labor  movement.  Southern  labor  is  about  half  negro 
labor,  and  it  has  been  gra<lually  and  surely  improving  in  quality,  com- 
manding appreciation,  so  that  it  brings  to-day  very  nearly  the  same 
price  when  cotton  is  12  cents  per  pound  as  it  oommanded  when  oott<m 
was  worth  30  cents  per  pound.  In  comparison  with  wages  tn  othor 
sections  Sonthern  rates  are  low,  because  less  intelligent  and  efficient,  and 
applied  mainly  to  a  single  routine  of  cropping. 

Tlie  changes  are  shown  in  these  approximate  percentages  of  decrease 
and  increase  of  sections : 


IVtmNai^e  from  1M8  to  1870. 
XacreaM  from  1870  to  1883  . 


Hiidk.   WMtOTn. 


13 


80 
14 


14 
18 


California  is  somewhat  peculiar  in  prices,  as  in  crop  distribution  and 
production.  There  was  an  extraordinay  advance  in  wages  firom  1866  to 
1860.  Since  that  date  the  decline  has  been  gradual  and  comparatively 
uniform,  and  has  continued  through  the  last  three  years,  while  the  move- 
ment has  been  upward  everywhere  except  on  the  Pacific  coast.  Yet  the 
rate  is  Htiil  ver>'  hi^h  in  comparison  with  that  of  any  other  section. 
The  exemption  of  tlrat  region  from  the  effects  of  the  monetary  revul 
sion  is  illastrated  by  a  diagram  showing  the  movement  of  wages. 


CoV**". 

i*i»w.-.;.. 


J  ii^'--::X-'-—Ys^ll^ — —    '         7      ■ ^ ^ 

*-'"",Sow»J  Sid  tbe  cb»i.Ke«  of  fte  pas,  ofteen  jeM 
twrfoU>»'fi,,^86C,  io  VcnnyWmi,  the;-  wero  sliglU 


'"SnU>»"!°  ..^iSs,  in  Pcoi'Vlvania  they  were  sliglu 
S  '  ,K  en""*  ,ntit<-ly  exceptional  condition  esiateS  li 
,etc  "Swa'*"  *1  and  posseM  the  free  -pirgln  «,il,  uid  dl 
»«''  •"  Jo  to  *'"  „,  mten,  lio«eV6r  hieh.  In  three  ye«r» 
i*unog  i  «ft2e»  at  »»-  ,  ^y  uine  years,  when  proaucUon  b« 
VotV  tor  ^griaityi  a  ^^  j^^t^raaka  ranged  in  line  with  the 
c\i«neT  mle  of  '•'"Sietli  va™"""'  as  we  Be« ;  In  1876  the  « 
■>"'"'  ,*  e^o'.^'oS-Wj  »«»  "'"»  ""'  -"'"stmiM  to  the  Bo 

'"jiffeteiice' j^.20.  5,piice«,w6«ndaBh»rpdeoliiieb 

^na  «Sg  iM  d"'"  „  „(  wsincss  deviesaion,  wMoh  la  vend 
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form  in  the  older  agricnltnral  States — Ohio,  Indiana,  and  Illinois— bat 
nuii^h  more  severe  in  the  niauufaut tiring  State  of  Pennsylvania,  and 
comparatively  small  in  the  newer  States  beyond  the  Mlssi^sippiy  into 
which  a  stream  of  immigration  was  poaring,  requiring  food  and  every 
kind  of  supplies  nec^essary  for  farm  equipment. 

At  this  (tate  the  tide  turned  with  resumption  and  specie  payments, 
and  the  present  investigation  nhows  an  advance  all  along  the  line  of 
a) Kill t  three  dollars  per  month  in  all  the  States  east  of  the  Mississippi, 
lnin«rin^  the  averajxe  nearly  up  to  that  of  1875.  except  in  Pennt<ylvauia. 
Deyond  the  MissiNsijipi  the  average  is  higher  than  in  1875.  The  follow- 
ing statement  shows  for  these  several  dates,  from  1866  to  1882,  the — 


Average  rmyntkl^  itage$  of  laborers  employed  by 

the  year. 

8tat08. 

1882. 

1879. 

1875. 

1809. 

1800. 

PoDDHvlvanlii 

882  88 

810  92 

•25  89 
24  u5 

24  20 

25  20 
24  35 
24  00 

$28  68 
20  85 
25  42 

27  32 

28  29 
33  26 

129  91 
28  46 

Ohio  .' 

28  87  <        20  72 

JjudiaDa 

23  U 

23  91 
26  21 

24  45 

20  20 
20  61 
22  09 
28  04 

27  71 

llliuoU 

28  54 

lt» wft   .............................................. 

28  34 

Ill ebruAftft  ....fc..... •>••  ......•.•• 

38  37 

The  inflaenoe  of  miinufacturers  upon  agriculture  is  seen  in  the  wages 
of  farm  lal>or  as  well  as  in  the  priues  of  farm  production.  The  rate  is 
higher  in  Massachusetts  than  in  any  other  State  east  of  the  Bocky 
Mountains,  it  is  seen  in  the  west  as  weU,  affecting  the  averages  of 
States  lying  side  by  side.  Ohio  has  become  a  manufacturing  State  of 
coMsiderabie  importance.  It  is  dotted  over  with  ciliesof  20,000  to60,000 
people,  hirgely  interested  in  manufacturing  iudustiy.  Kentucky,  on  the 
other  bank  of  the  Ohio,  is  occupied  mainly  with  the  pursuits  of  agricult- 
ure. This  fact,  together  with  the  larger  projiortiou  of  negro  labor, 
reduces  the  rate  ot*  wages.    The  comparison  is  as  follows: 


Sutce. 

1882. 

1879. 

1875. 

1809. 

186& 

Ohio , 

824  55 

18  20 

820  72 
15  17 

824  05 
18  12 

126  85 

18  &1 

828  4lt 

Koiituckv  ....................................•••>•. 

20  23 

* 

Tlioro  is  a  niiirked  difference  in  the  several  districts  of  Ohio.  The  north- 
ern belt  incluiles  the  manufacturing  centers — Cleveland,  Toledo,  Can- 
ton, Woohtt  r,  .Mansfield,  and  other  towns — and  is  a  seat  of  profitable 
dairy  an<i  other  rural  interests. 

The  etlect  is  seen  in  a  high  rate  of  wages.  iThe  limestone  district 
lyin;;:  between  the  Hcioto  and  Indiana  line,  and  including  the  Miami 
valh\vs,  has  also  several  towns  pioun'nent  in  manufai'tui'ing  interprise, 
like  Cincinnati,  Columbus,  Dayton,  and  Si>ringfield,  and  the  wages  of 
farm  labor  are  also  iiigh.  The  cx)untr3'  east  of  the  Scioto  luis  iron  and 
coal  industiies,  with  comparatively  little  variety  in  general  manufact- 
ures, an<l  a  more  exclusive  reliance  upon  agiicultuie. 

The  coni[)aii.son  i.s  thus  made: 

Per  month. 

Northenj  district |*i5  1)6 

W'i'st«'Mi  district    •  24  75 

EaHteru  (liMiict 22  65 

41  AG 
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In  pojmlation,  variety  of  industry,  an«l  f^eneral  indnstris 
inent,  t)ie  northern  district  of  J]]iii(ii$  Kiirp<i.ss<*8  the  Houtlit 
rally  tiie  wa^jfos  of  ajrricnitural  laijor  niticct  tliis  difference, 
the  State  oii  tiie  line  of  counties  reaching  below  the  fcirty-tir 
and  a;;:ain  on  tiie  line  of  tlie  twenty-niuth  panillel,  the  avej 
arc,  re8i»ectively,  from  uorlh  to  tsouth,  as  follows: 

Northern  <listrict.... ......  ..••..•..... 

Central  fli><trii't ••....... 

8t)i]tli«'ni  district ....,••..•.. . . 

Proximity  to  lar^re  dtii»s  increases  the  rate.  New  Jenu 
advanta;»eof  extensive  niinnifaetnres  within  her  lijnit.s,  and 
advantii«ie  of  cities  inuned lately  on  her  borders  holding  a  i>o 
lliree  millions  of  people  en^^a^ed  iu  nianni'actures  and  conini 
etlect  is  as  followi?: 


State*.  1882.  1879.  1875.      !     II 


I 


VewYnrk m  6*1  .  t20  fil  1*27  14 

>,>w.r.f«M«T 24  2r,  I'rt  2'.»  30  T*. 

I'emmvivanltt {       Tl  ^  1»  Kf  25  89 

I  ' 


Only  in  the  time  of  niannfactnrin^  depression,  as  in*1879, 
Jersey  report  waj^es  sis  low  as  those  of  2^'ew  York,  whose  run 
extends  to  the  ^reat  laki's. 

Whenever  oth«T  iu<lustrieH  flourish,  and  the  number  of  p 
ployed  in  a;;ricu!turear4»  fewer  than  those  enfja«^ed  in  other  o< 
it  is  found  that  the  wa^es  of  farm  labor  are  hijrher  than 
more  exclusively  a«:ricultural;  and  statistics  show,  furthei 
prices  of  farm  pnxlucts  are  also  hij^dier,  and  the  ^ross  and  \u 
of  the  farm  proinietorare  «x»'**«ter.  Wherever  from  manufai 
inf^,  or  connnerce  the  non  }i;:ricultnral  populatituns  rehitivel,^ 
pr(»portion  t(»  tlie  whole  p<'Oj»U»,  the  law  of  supjily  and  demand 
seciu'es  a  higher  reward  to  rural  labor. 

TRANSIENT  WAGES  IN  HARVEST. 

The  hijrher  wajrcs  in  harvest  will  nnifornily  be  found  in 
^srrowinj?  States  of  the  Northwest  and  Calitbrnia,  becjiuse  o 
onlinary  prominence  of  a  sinj^le  crop,  which  is  an  al>sorbin 
Tu  the  wMuter  wheal  refjion,  Michigan,  for  a  similar  roason 
wajjfes  for  lab«ir  and  harvcNt,  The  luirvest  in  the  SSouth 
season,  not  so  exai'tinjr  in  demands  for  immediate  and  h\m 
siou,  and  wa;^es  are  U»eretbre  h»wer,  relatively,  than  tram 
in  the  West. 

The  ran;re  of  rates  in  the  present  investigation   nins  f 

iabania  to  $l\05  in  Dakota. 
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The  clawiacatioD  of  total  uombers  of  the  popidatioD  by  age  Emd  test 

is  a8  follows : 
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FABMS  UF  THE  TT^ITED  STATES. 

The  increase  tn  Dumber  of  fenns,  in  deoeunial  periods,  as  shown  by 
the  tmtioual  ceuaus,  i^  as  followa: 

1850 1,«9,073 

18G0 8,044.077 

1870 2,(00,985 

laaO 4,008,907 

It  is  tlie  distinctive  i>eculiaritf  of  American  &rm  occapancy  that  the 
tillers  of  the  soil  are  owners  of  the  land.  Foreifnisrs  oome  here  not  to 
become  teuaiit^,  but  proprietors.  They  move  directly  onward  toward 
the  free  govemnieut  lands,  which  furnish  a  vital  indacemeot  to  itnmi- 
grntion.  They  go  West  rather  than  Bonth ;  first,  be<»a8e  they  can  ob- 
6iiii  the  best  lands  in  fee  simple,  and  not  as  reuters ;  and  a  second  con- 
sideration la  the  fact  that  prairie  lands  oan  be  selected  which  can  be 
opene<]  and  made  productive  the  Brat  year.  Therefore  we  find  that 
2,DS4,306,  or  alM>ut  tliree-fnarths  of  all  in  namber,  and  a  far  greater 
proportion  of  the  total  value,  are  oocupied  by  the  owner.  Then  there 
are  perKons  teiDpomr.y  occupants  of  holdings  for  various  reasons  in 
the  North,  and  in  the  Sonth  a  large  number  of  freedmen  who  are  averse 
to  workinj;;  for  wa^fs,  hikI  unable  to  own  and  stock  a  farm,  who  are 
eom|>eIlc«i  to  work  the  laud  for  others.  Preferring  semi-proprietorship 
or  a  sort  of  partnership  in  the  prodace  of  the  farm,  there  are  702,244 
who  occupy  land  ou  shares  in  various  pro]H>rtion8,  acoordnig  to  the 
fertility  of  the  soil  and  the  conditions  of  the  ]iartiiershi|),  as  to  furnish- 
ing and  feeding  of  farm  auimala,  the  use  of  implements,  &c.  The  fol- 
lowing figures  will  show  bow  much  smaller  are  these  farms,  which 
are  oBually  j[ht£iiieiits  of  original  fatnw  of  greater  area.    She  number 
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rented  at  a  fixed  rental  in  money  is  very  small— only  333,397 

lowing  statomeiit  gives  the  classiflcatioii  by  size  and  alM 
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DfCOMrLETE  BETUB^S  OF  STATE  ASSESSOBS. 

Few  of  the  Btatea,  thronph  aewssors  or  other  olBccni,  make  any  pre- 
tense of  obtaining  aniiiutl  Ktatistics  of  tkrm  oropn  or  evMi  faim  animfja. 
SoDie  of  the  more  eDterpri«itig,  mostly  iu  tbe  WeiSt  (probably  because 
of  tbe  greater  teoal  prouiineiice  of  agricnitaral  production),  bare  for 
sereral  years  cmlecte*!  and  published  such  Btatiotlca.  Tbe  effort  ia 
worthy  of  high  cuuimendatiou,  and  important  resnlts  have  followed  it. 
It  has  done  much  in  educatin;;  tbe  people  in  statistical  methods  and 
tbe  profitable  uses  of  farm  statistics.  It  is  unfortunate  that  assessors, 
who  precede  the  tax  gatherer  and  decide  tbe  extent  of  bis  levy  upon 
tbe  results  of  mial  iudustry,  should  generally  be  tbe  agents  for  this 
purpose.  Tbe  iitind  of  tbe  less  iutelligent  cannot  avoid  some  degree  of 
sutipiciun  that  taxation  vill  lie  in  proportion  to  tbeir  crops  and  live 
stock  ;  and  tlicir  statements,  if  estimates,  will  incline  to  oonservatism. 
This  is  a  natninl  theory,  anil  it  is  found  to  l>e  a  proven  fact.  As  eda- 
cation  in  geiiciiil  and  statistical  intcUigeuco  in  particular  shall  be  ad- 
vaiiccHl  tbisdillicully  wilhljutitjish.  It  id  decreasing,  and  In  some  IStates 
the  apiiru.xiitiatiiin  to  fullness  of  returns  is  becoming  close. 

Coni[>aring  Slate  returns  with  the  United  States  ceusus,  it  is  found 
that  ilit-y  nie  always  lower  in  .aggregates  than  those  of  tbe  iiationat 
ccnsii.-i,  find  in  States  wbero  tbe  work  is  of  recent  origin  op  carelessly 
execnled  Ibc  disparity  ia  still  greater.  Generally  tbe  labor  is  unpaid 
in  Siitte  enunii  rations,  and  [bat  fact  is  often  npeidy  made  the  exeuse 
for  fLiiluie  to  re]Hii(  wilb  full  completeness.  The  Uulteil  States  census 
was  rDiiiieriy  t.iUen  under  Ihedireution  of  United  States  marshals  who 
were  selected  fur  otiier  duties,  and  the  work  suffered  inevitably  from 
tlus  cause,  and  was,  in  a  measure,  incomplete,  though  still  fiiUnr  than 
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State  returns.  Tbe  recent  national  censns  has  been  taken  nmle 
auspices,  and  in  nearer  complete  iu  i-eturnn  than  auy  foriuer  Fe 
State  enumeration  in  this  country. 

Th#  followin;;  table  presents  a  comparison  of  results  which  wi 
trate  the  idea  here;  presented.  It  will  l)e  seen  that  in  Ohio  thej 
yield  of  corn  is  34.1  bushel  i>er  acre  in  the  Fe<leral  and  34.3  in  th 
oensuft.  Wheat  avei-a^^es  18  and  17.7  bushelH,  retiiiectively. 
very  close;  but  the  acres  are  more  in  the  former  case.  In  Micl 
is  19.5  to  rj.;i  for  wheat;  33.9  to;U.2  for  oats.  In  IllinoiH  thecui 
afje  is  idenri<?al  in  both  enumerations;  barley,  22.2  to  *JJ.7.  3o 
nesota;  there  is  little  difference  infield  {leVacfe;  and  the  aci 
bushels  are  proi>ortioiiall>-  larger  in  the  national  census.  Thh 
invariable  rule,  showiujj:  that  certain  farms,  neprlecteil  by  the  asi 
liave  failed  to  ap[)ear  in  the  ng^vQuate  of  production.  The  Ic 
.some  cases  8  |kt  cent.^  in  others  10  or  12,  and  more  in  minor  cro 
I)otatoes,  and  greater  in  some  States  than  in  others. 

In  the  case  of  corn,  in  Michigan,  there  is  another  cause  of  dill 
the  vicious  habit  of  reporting  bushels  of  ears  instead  of  buH 
shelled  corn.  In  tliis  case  the  census  ma3'  be  somewhat  at  fan! 
yield  per  acre,  for,  though  enumerators  were  directed  to  return 
shelleil,  there  were  many  who  returne<l  ears  as  shelled  com.  It 
a  troublesome  iiivchtigation,  and  the  thro\iing  out  of  4,OOCI,000 
of  cobH.  But  Uiere  was  doubtless  more  that  could  not  be  prove 
ears,  which  remained  to  swell  uu<luly  the  aggregate.  For  th 
cause,  the  State  returus  must  be  equally  inaccurate.  It  is  to  Ix 
that.  Michigan  farmers  and  State  officials  will  learn  to  report  tl 
in  the  measure  n*counized  by  law  and  commercial  usage. 

There  is  one  exception  to  the  universality  of  this  rule  of  lowei 
gate^  of  State  n.^turns.  Kansas  is  higher  iu  ever}'  iustauoe,  and  ii 
and  oats  so  much  higher  as  to  invalidate  seriously  the  correctue« 
of  the  Federal  or  State  figures.  It  would  be  iuvidions  to  tlieoti 
the  cause  of  such  discrepancy. 

INCOMPLETE  RETURNS  OF  STATE  ASSESSES. 
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POBK  PAOKING. 

maize  m  tbo  imtinual  crop,  found  everywhere  except  npon  the 
t  elvvHtinim,  so  the  hog  is  the  priucipal  m est- producing  HiiiiuaJ  i& 
ra,  and  Americana  thu  most  vur.icious  jmrkeatera  in  the  world, 
he  best  eviUeiico  of  the  health  fulness  of  oar  awiue  that  we  are 
i  to  go  to  Europe  fur  testimoay  to  itH  discredit. 
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I 


T 


Yc\an4. 


rnMlurtion  of 
molt  and 
Lmi. 


E  sports. 


Total  pnirluf  t 
ex)iortf«I. 


Bacon    and 
hams. 


Povtuln. 

IK72 l.W.'.  UJl. 

1J«7:< l.LMS.Jih:), 

1874.. I.i:i7.liln. 

1K7« l.*J'4.614. 

IfTTt 1,314«»V!. 

1H78 1.7««.lWrt. 

Ih79 2.  tMr>,iM7. 

\m) 2,  057.  T.V). 

IHdl 1,062,3U7, 


A'.N) 

■j.ir. 

71)7 
411 
l(i7 
129 
Mo 
512 
tiOO 


.'kM.  :•»;.{. 

7  Instil. 
"•62,  f.l»*.. 
»n4.nil. 
043.  JH>4. 
7WI,  IMC!. 

I.":i7.  in». 

1,  2H).  7<Mi. 
1.27S.2KH. 
1, 12<),  1)78. 


Ml 
729 

756 
193 
4i!A 
20«> 
974 
1)90 
571  i 


PovndM. 
2Ja.  0:«»,  2fi3 
4  IS.  228.  .W7 
;*:'2.D21.7I9 
2<M,214.JVW 
a-a,  21R.  O.'S 
4U.  117..-^I7 

7:3.32:{,  sit? 

778, 291,  729 
602, 060, 0ci7 


Pork. 


I 


Pound*. 
CO.  «17.  .%3t 
6.-1.  Sn5,  tf2l 
R2.  74  r..  923 
fi'J,  247.  HKl 
57,  »»:w.  iH 
6^>-31.H74 
77.  -JKl,  1)61 
03.  324,  2riH 
94.  5.17,  703 
101.  400,  gOti 


J 
2»i 

2:i 
i: 
I*' 
u 

23 
4(1 

3;] 


Tlio  reconls  of  paekiiiff  in  the  East  and  on  tlio  Pacific  c 
the  numbers  shuifxhtered  in  the  West  about  thirty  per  cent 
total  ree^jrcls  of  pork  ])ackin^  eHtablishmeiits  of  the  Uiiit< 
which  must  be  added  the  number  killed  on  farms  to  obta 
gate  of  swine  slau^jhtered  in  the  United  States.  The  flj: 
packing  are  given  upon  the  authority  of  Mr.  Charles  15,  Mi 
ciiiuati.    The  summary  is  as  follows: 


j  1681.U 

I 

Paclcecl  In  tho  Went 10,  SSI, 

FiU'keil  nt  Hurtiil<i,  Albany,  anrt  Troy , I  297. 

Piu-.kfil  Ht  N'««w  Ilavt'ii.  I'rovidfUff.  J&o (  SfiU, 

Packed  on  Tarirtc  (.'(laMt ^ j  3.<.\ 

K<M:«'>ii»tB  ut  ftmr  bealKuml  citiua ..•• .•••.••.. ;  8,  :i71, 

Afs^'ei^ati*  number .•••..•.••......•.•.. \  14,  K2', 

DfvitMiriu  in  18^1-'.-<2 •• i  1,727, 


JFtiyht  and  production  of  the  above-reported  supply  of  kogefor  the  ytara  endii 

and  I6&i. 


I  lPSl-'82. 


Ponn^M. 

Not  weiphtof  ho;:** 2,  h:u».  2:i!*.  4!»7 

IHx-n'iiw »u.  (•:{!>.  :;(u 

OnM'n  uH.'Hi,aIl  kiuila ■  1.  9i*7.  4ri7.  Old 

IliH-n-stm^ 210.  H"J."i.  410 

PnMiui-tidu  of  l;irtl H',h,  m.".!.  •*tn\ 

Doi'iitiixi'  ■*.•«,  7;;iM<i^ 

Tlo^04•^  of  I^nl  CHU  ponndd) I,42iV  U!)' 

J)iH;n'jiM* 147.  6tM 


Tln*so  f];;un\s  roi)rosent  the  organized  pork -pack!  iijnr  of 
In  a(lditi(»n  t«>  this  (piuntity  tin*  farmers  of  the  packiiij;:  r 
noii-pju'kii!;^^  Stati*s,  I^asi  and  South,  kill  for  Iioiim)  Kiippli 
ijei;:hlM)rh«K»d  .sail*  ab«nit  two-tliinis  as  much  inoi*e  in  aba 
and  ill  nu:iil)t'i.H  kilU'd  a  larger  i)r<)portion. 
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OTJB  AGETOTJLTURAL  EXPORTS. 

Statetnent  of  the  exports  of  agrioiiUural  products  of  the  United  States^  with  their  immediate 
marufat'tmreSf  for  the  tico  fiscal  years  emdiug  June  30,  Iddl,  oempiled  from  the  Treasnrg 
repet  t  of  commerce  and  navigation. 


Pxt>di|ct«. 


1880. 


Quantity. 


^imiiU,  livixig: 

Iio^A namber.. 

Homed  cattle do 

HonMM do.... 

UuImi do 

8b««p do  .. 

All  other,  and  fowU 

Ininal  martyr: 

B(iD4vlUck.  iTorrblack,  Ae ponnds.. 

Boocfi  and  booe-aust cwt. 

Candlt«  .....pounda.. 

Fun  and  fur-skini 

Glue pounda.. 

Hair: 

Unmanufkctured • 

lianufaclurea  of  

Hld«>a  and  skins,  otber  than  fora 

;«aM2ier: 

Sole,  upper  and  other pounda.. 

Morocco,  and  other  tine 

Boots  Hud  shot's  paira.. 

Sadilh-ry  and  harness 

Other  man ttlactures 

>fl: 

Lard gallona.. 

Other  animal do 

hpoTiaious: 

Bacon  and  hams pounds.. 

Beef,  fivHh d'l. . . . 

Aitlted do.... 

Butter do.... 

Cheene do 

Condensed  milk 

Egpi dozens. . 

Lard ponnds  . 

Mutton,  fVftsh    do 

Poik do... 

PrtMorriMl  meats 


Yalve. 


83.434 

182,7f)6 

3,060 

&,108 

209.137 


1,249.958 

82,680 

L964,725 


150,718 


21.884,482 

"878,274 


$421,089 

18, 344. 195 

675,  L39 

532,362 

892,647 

16,688 

06.069 
46,431 
237.627 
5,404.418  i 
22,650  i 

282.726 

24.562 

640;  074 

5,086.118 
658.242 
441,069 
133.  705 
441.052 


1, 607,  506  ( 

80.383  j 

I 

759,  773. 109 

84,  717, 194 

45. 237, 472 

30,  236.  658 

i:>7,  553, 007 


816.  447 
28,519 


8.'>,«85 

374,  979.  2m  ! 

2,  33.'S  AT^S  ; 

95,  949,  760  i 


60.987. 

7.441, 

2,881. 

6,690, 

12, 171, 

12U 

14. 

27.930. 

178. 

5,930, 

7,»77, 


623 

918 
047 
687 
720 
013 
148 
307 
218 
2.V> 
200 


I 


Terfumed  and  toilet 

All  other ponnds..) 


:allo 
Vftx,  beos' 

?00l: 

Kaw  and  fleece ponnds..' 

Carp'tH y  artls . . ' 

0th  e  r  man  u/actures 


do. 
do 


14.566,891  1 

110,7C7,6L'7  ! 

193,217  I 

191,551  ; 

8.541 ; 


Total  value  of  animala   and    animal 
matter 


treadstuffs  and  other  preparations :  j 

Barlf.v  bnsliols . . 

Breail  and  bincuit^i jkuiuUh.. 

Com bur<i)cln..j 

Com  inenl bartrln. . 

OatM bnsheU. . 

Ky«    do     ... 

K\e  tlotir ImiTelj*.. 

W]i«at    l.u»*lifU*..      ira, 2.^ J,  7l>5 

Whf^it  Hour     .  , baneU. .         0,  Oil,  419 

Other  »»iiijill  iri  aiu  tui«l  jtnlnt^ , 

Oth«T  j>n  pAiatiuus  of  m.iiii 

Wco 1m>uimU..  183,534 


1, 128,  923 

14.759,755 

98, 169. 877 

3.'iO,618 

766.  :«U5 

2, 912,  7;->4 

5.190 


38,567 

600.  rJ2 

7, 680.  232 

48.880 

71.987 

8.  5.10 

208.046 


161, 133,  376 


794,819 

686,158 

53,298.347 

981.  3<H 

30\  VM 

2,362,7t>5 

24.728 

190.  .MB.  .105 

3o,  33a.  107 

1,  JT-J.  O-JX 

2, 4.1P,  W>*^ 

13,  3C6 


Total  viihu-  of  brr.id.stnfT- .  \ 


288.  CiO,  2t'l 


ietton  an<1  it**  uirtiuif.ntnrTH  ; 

Seiji  IwI.umI poniids..         5,061.634 

Otb«'i  vimii.'»iiufa<:tuit<l «io   ...  1,  816.  9»9.  4.'*0 

ColoitMl  i:<»<>v»f* yaiiU..        ;f7.  7.'i8.  ItiC 

Untolui'd do 08.  8-Jl,  5r*7 

All  olhot  iiianufac-lur«'>«    , 


1.  Cf^^,  9r(. 
200  8.VJ.  «m.% 

2.  ST**;.  :n<» 
.'i,  ^34.  >;  1 
l.li>U.  117 


188L 


Qoantity. 


77,466 
185,707  I 
2,523  I 
3,207  I 
179, 919 


L  591,  651 

12,674 

1, 780, 572 


367,069 


28^690,648 


300,968 


*      836,255 
77.496 

746.044.545 

106.  004,  812  i 
40.  688,  649  ' 
31. 560.  500  1 

147, 995. 614  j 


80,146 
,  878,142.496 
I    3.  380.  147 
1  107,928,086 

t 

13,  323. 737 

9«,  403.  372 

164,090 

71,455 
10,548 


885,246 

16,116,788 

91,  908.  173 

434.993 

402,904 

1,928,437 

4.453 

150,  565.  477 

7,  W5, 786 


150, 451 


7.138.351 

2, 18:;.  7»M).421 

A),  3'J9, 154 


Total  valuf  of  cotton.  ,Scc 221,517,323 


$573,188 

14, 304, 108 

390,243 

353,934 

783.932 

29.058 

n.88S 

U.066 

210,842 

6;45L419 

68,088 

296,188 

42,031 

903.481 

6,472,686 
661,019 
874,348 
148,887 

431,  an 

668,876 
68,868 

61,161.206 

9,860.284 

2,665.761 

6,256.0M 

U  880. 218 

139,470 

13. 776 

85,226.576 

258,066 

8^272,285 

6,971,567 

44.496 

660,361 

6^800,688 

40.208 

19,217 

10.750 

820.333 


186.258.681 


549.245 

748,490 

50.702.068 

1. 270, 208 

186.899 

1, 885. 813 

24,082 

167.098,485 

45.047.257 

775.798 

1,443.580 

10.072 

270.342.581 


2.181.207 
245. 5  4,  5:{9 
4,  983. 312 
6,624.374 
1.963.701 

261,287,138 
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Statement  of  the  exports  of  the  agricultural  produeU  of  the  United  States,  4" 


ft  * 
1  • 


rmducts. 


1880. 


Qaantity. 


WocmI  »n(l  itA  prodnct-H : 

B^tanlaipIiiikHjolrttR,  d:o U  feet.. 

Lathn.  palings, pickAtA,  &0 M.. 

8hlDf:l«-8 do.. 

Box-rihdokn    

Other  HhtHiks.  Rtavefi,  and  headinsTH  

HopthaiilN  and  barroU,  voipt3'..uuinber.. ' 

All  oihcr  lumber. 

Fine-wo.d       conls. 

Hop,  litMip.  tc]ep*»ph,  and  other  polfs.   . . 
iAtgfi,  nuHts,  Hpan,  and  oilier  wiuilo  tim- 
ber      

Timber,  miw<m1  and  howed  . .  .cubic  feet. 

All  other  tjriilwr   

lioiiAolMtld  t'liriiitiire 

■\Voo«lwjwure  

All  other  mannfactiires 

AhIiom.  )>ot  and  [>{*arl ponnds . 

Bark,  ftir  taniiini; .. 

K«>*-iii  and  tiinientine barTclH..i 

8pirit8  of  tiirpL'Qtiue firalloua..! 

Tar  and  pitch burreU 

Total  valae  of  wood,  SiC 


285, 1M 
64. 8U 


Valao. 


Qiutntil 


149,230 


3^878  1 


16, 363, 348  I 


1,231,588 


1.040,345 
7,  on  I.  200 
41. '^1 


$4,223,250 

11,  WfS 

lOTy.  803 

136.  0R2 

8. 510. 976 

262.0'J9  f 

765.  Ml 

11.552 

437.187 

601.104 

2.319.320  ; 

9H,733  I 

1,653,878  i 

831,137 
1,728.650 

110.678 

210, 126 
2.368.  180  : 
2. 132, 154  I 
84,728  i 


328, 
8. 


88,^ 
"3.1 


'     •    •   •   •   4 


22.961.1 


1.836.8 

'i,*023.? 
6^595.5 
46.5 


MIBCRLLASSOVa. 

Brooron.  braahea,  Stc 

Cordage,    rupi<,    and   twine   of    all    kindR, 

poiiuda 

yruite: 

Applea, drioil   .........ponnda.. 

Amili  •*.  jm^p.n  orripp buKhcU.. 

IM-her  fruit.  Krei-n,  ripe,  or  dried 

Piv^erved  in  uanii  or  otliei-wi;»e 

G  iiiveug pounds . . 

Il:i3'   tona.. 

ilouin : 

I  nmanafacttired cwt.. 

Cal»l«-a  and  <-orda^ do 

All  oth«r  monufactarea 

Hops  pounds.. 

Lifioora.  alcoholic,  cider  and  beer: 

Beer,  ale  and  |>urt«r: 

In  bottles  dozens.. 

IncaMkH .gallunA.. 

Spirit H  diittilled  from — 

iJitiin do  ... 

MolaHaert do. ... 

Other  materiala do 

Wino do 

Oil-cake T>ounda.. 

Oil: 

Cotton-seed gallons . . 

Linr>e«'d do  ... 

EHaeuiial  or  volatile 

Seedrt: 

Cotton pounds.. 

Clovvr do. ... 

Fla X  or  lint do 

All  other 

Htarch pounds.. 

Suiiar : 

Iii-o"wn pounda.. 

TJetinwl do  ... 

MtthtMHAA gallouA . . 

Cantl y  and  confectionery 

Tobiiffo  :* 

Ii4'af poumls.. 

Ci-nn* M.. 

Smitf pounds. . 

OthiM-  niniiiit'.'icturea 

Vi*c«'talih's.  Slv.  : 

OnitniH huHlicls.. 

PicklfM  Hud  Hancvrt 

rotat"OH bushels.. 

All  otljvr 

Vim»;:nr jrHllnm., 


8,229,876 

3. 158, 367 
1, 121, 754 


891.088  ; 
13,739  ; 

1.501  ! 
16.480 


0,73^566 


146,739; 
111.3U8  ; 

10. 112. 608  j 

1,285,268 

211.640 

154,887 

453,023,226 

6.997,796 
38,431 


866,808 

192.069 
1,190.560 
272.715 
435.290 
633,|>4S 
206,819 

8.706 

179.979 

1,083.676 

2,673^298 


262.450 
36,368 

2.5f«6.6R5 

397.247 

43.613 

123  317 

e.289.8*J7 

3,225.414 

81.214 

219. 612 


1^646,8 

292.628,61 
•,071,9( 


1 


888;» 

1%6( 

1 
10. 7< 

'i'0M,'6i 


164.2^ 
201,3: 

13,920.W 

889  « 

69. 1( 

68.  li 

448.559.41 

8, 444.  Of 
72,U 


12, 14^  137  . 
2tf ,  526, 295  ' 


134,116;      11.6S8.7! 
2.401.361  >        6.814,5( 


10,311,736  : 

I 

16.858  ' 
80, 125, 146  ; 
8,594,010 


241, 
447, 


356 
842 


13,473,5: 

S4.» 

K.  227.8 

2.214,* 


215, 910, 187  ! 
2.  583  ! 
15,883 


65,152  ' 

'696,  d«U* 

i«.5;u  : 


Totiil  value  of  miarellauoou.s  pro<luct» . 
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Staiemmt  of  ths  exp&rta  of  mffrieultmral  producU  of  the  United  Statee,  4^. — Contlnoed. 

&ECAPITULA.TIOK. 


Prodaou. 


Animnls  and  Miiiaal  matter 

Brtwdiituflk,  4m} 

CoiUm,  Sec 

Wood,  dec     — 

HijioelLaQeoas 


Total  afrricnItanU  e^cports 
Total  exporu        


Per  o«nt.  of  agrlcaltnral  matter 

*_■   ■■-■  f  ■  ■■    ■■«>■•      ■  --• 


Prodacta. 


Animala  nnd  animal  matter . 

Btvadi»tatfi»,  ^i&c  

Cotton,  &« • 

Wo<kI,&c      ". 

MJi»c«ilMDeoai» 


Tola]  ajTiicaltural  exports 
Total  vxiM>rtii   


Per  eejit.  of  agricultoral  matter 


Prodacta. 


AnimalH  Bml  animal  matter. 

Bn'tMlstuOH,  6ic  

Cotton,  Stc 

AVnod.4M5         

MUcellaoeona 


Total  a^raHaral  exports 
Tnlal  exports      


Per  coal,  of  agrionltaral  matter. 


187L 


$47,010,813 

7tf,  519. 387 

221,»tt,:i45 

83, 0«0.  U81 


807.a0S,064 
562,518,651 


70 


1871 


177.060,840 
8S,155,6i!3 

182. 9r<8, 9*25 
21,42l,0(t8 
40.139,290 


406. 769. 661 
549,219.718 


74 


1878. 


$89,806,500 
9H,76i,8Ul 

230, 190, 507 
2^  854. 120 
37.001.458 


492,515.665 
649. 132, 563 


1874. 


$99,607,9'^ 

161, 2-^5,^30 

214,3ia420 

27.875.300 

45,486,(L'(i 


76 


548, 314  0.^ 
693,039,060 


70 


t!i'i;.t  ■ 


1675. 


$104. 314,  WB 

111,478,096 

194. 710, 507 

22.b75  814 

45, 294, 411 


478, 678. 816 
648,604.767 


1876. 


1877. 


$118. 941, 600 

131.212,471 

200,382,240 

21.620.486 

46, 079. 567 


$140, 564, 066 

IIM,  1111,040 

188. 253, 248 

23,4^2,966 

5ri.65A7i9 


1878. 


$145, 587, 515 

181,811.794 

191,470,144 

21.747,107 

62,245^806 


513, 286^  278 
644.954,406 


524,019.939 
688^  167, 390 


SOi.  861, 876 
722,811,815 


74 


79 


aE9: 


76 


82 


IZX3 


1879. 


$146, 640. 238 

210,301,066 

178,158,200 

2i>,  122, 967 

53,843.026 


1886L 


604, 1.V,  402 
717,093.777 


84 


$161, 138. 876 

288. 050, 201 

2B1. 517. 823 

21  143.142 

'46,018.575 


188L 


787. 862. 617 
823.946.853 


89.5-»- 


$186. 
270, 
261, 

23. 

46. 


258.691 
342.591 
207.138 
91^7i4 
407. 6U6 


78>*. 
883. 


101,747 
tf25.947 

— T 


89.2- 
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MAltELET  PBIC: 

Th»  felloiefng  qnoUiUont  reprvwnt  At  * 


FrnriucU. 


Apr) 


Biiiwrflii" tibl  «T1  fotJM  «i»  t 

PiKUM ai>      BOO  U>    «U      USU  t 

Suuib-'i-n    aitru    ami  ; 

hiiiilr. tjbl'460  H>    TW     4T5  t 

EjpriiK  Ini^h  '  1  H  In    1  17  :  I  14  t 


WOO  fa' 

CM  .  t  I 


rs  to  M  10  « w  to  I 


to    833      OW    to 


Ktc ilo--i     M   to      W       in  ( 

rillMr* bll.llSU  v>    12Si»«0   I 

lUlrd,  ■■l<iiii>llly..l< 
ilnlf<l.3duiiiaity...(li 


tu  Id  UW  'Jl  IK   ( 


13  00  UflO  I 
lilM  IBni  I 
lUTU    luSS    t 


m      «  to      m 
ut     a  to     i3| 


n  snxll  It- If. 
Vl  Itxl  V-< 

1.  K<-"l  I  at. 


I0|       «tl  M 


11    (0 

B   to 


1 ky.....l« 


RBPOBT   OF  tarn  BTAJVmOAS. 
^ODITCTS  FOR  1881. 
M  irf«l#  «/  1A«  maritl  «t  Om  lugtmmbig  ^  mitt  mtuMt. 


Jnm 


Jnlj. 


Aoguil 


I  SepUmber.  | 


oM<M  iaHU^M  wttflotSwtoMietSMic 


4»   ta    •!£  I  « 


1   to    IM     IDS  U    1 


SI  I     41   to       47 

112  I  I  gfi   to    I  «t 


il  to 

MM 
M      lis    U     1 


IB   MIM 
IM    lo  140 

110    ta  141 


MntoWMNM 
tas  loTM  I  tis 
tag  MTttI  tM 

BM  to  - 
BT5  lo 
1!S  to 


«S   to 

J3«S   ta 

tonm  20W ton 


90 

II  U    I« 

;»i&  to 

(OO   ISM  telSU 

S 

10   ta 
17   to 

S   ££  3 

'!. 

?£ 

1^-      >  ta     U 

u       a  to    u 

t 

Ute 

i       Tit.     »! 

UM   loJtM  KM   t 


I     M 


io|to  Uii  UAto 

IS  to  »|  U  M 

a  to  IS  at* 

T   to  > 


13  DO  111  Ml  to  tZ  50    11  P 

itao  USD  loiaotf  i-j! 

/3i»,aaiWtoZ3m>  jouataii 


I  ,li  M  to  1*  to 


v^    f^to    101      aito 

m  lift  to  iKi  u|to 


41to 


ta       •        i|ta    11 

<  to      10        4|  to     Vi\ 

■L      T   ta      >t 


AtoltOD   UWtallW 


8|to     101        BJU   UA 

lift  to  m   iiita  m 


<   to 


IS  41  to  41 

12  I  14  to  43  I 

IS  [  W  to  4«  i 

10  lu  to  Ml 


(«  to   b:;j    sds  to   eu    i 
111  ta    1  14     111   to    lis  I 


7  2t    to  T  7S 
119    tolM 


toSlS  I  SIB  to  140 

losia    sa«  toftoo 

lo7TS     TOOUTIl 


ISO  MI4I 

i'sr'to  i 


iw   to  UwilOM 
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MABKET  FBI 


Pradoct. 


Jumuy.  FebniMy. 


CiNCIlCXATIr-Gunt'd. 

Porfc: 

M«*iW bbl . 

Snjfar-rnrHfl  ham  a.  .  .lb 
Hui^ar*<-uif4  l>acou    <lo. 
Suicar-cuix-d  ahouldera, 

md 

oeotAl 


$1275toflS75  $1825to$t4  80  fl4  75  to#15  00   $14  78 
9|t4>  *        ~"  "  ~ 

9  to 


noui 
Lord.... 


!       6ito 
:  840  to    8 


'SI    S 


to 
to 


V^ 


10 


Mto 
9|to 


i^    ^ 


6|        6|to       06^         7    to 
60  ;  950   to    856  !  9  90    to 


7i        7 

9  95    10  40 


Cb<>io<«  to  lluicy  grades, 

pmind 

Prime   to   medium 

mades lb 

Cbet'fw: 
Pt  imc  to  choloe  factory, 

pound 

Liiwor  grades lb . 

Potnt<>«^  boBh. 

Pt^HDiitH: 

TeoiiortiW)e lb 

Virginia do. 

Cotton: 
Onliuary  to  goo<l  ordi- 
nary   lb 

Low  niiddling  to  );oml 

muldling        lb. 

Mvidlin;;  fair  to  fair  do. 
W«K»1: 

FIOiHM'-WRHhcd lb. 

Tul>- wflnlied do. 

tin  wiiHhod do 

PulLed do. 

BAN  FBAXCUOO. 

Floor: 

Kuperflne bbl 

Extras do.. 

VHncy do  . 

Wb<'at : 

CHlifomia cental 

Oi'«*KOQ do.. 

Barley do 

Com do.. 

OHtA        do.. 

Potat»es bosh.. 

Tlav   ton.. 

Pork: 

M<>sii bbl. 

Primp  mpM do 

BMo<m, domestic  ...  lb. 
llama do 

Bwf: 

Mew bbl. 

Family  meas (  b>>l . 

Lnrd  lb. 

Bntt<»r: 
Overland  &.  Eastern  lb. 

OreK ou     do 

'/nlifornia do. 

Clieerte do . 

Wool: 

Native   do 

Calif.mila do 

Oivjiou do 

KEW  ORLEAXS. 


I 


SO  to 
16  to 


12  to 
10  to 
50   to 

21  to 

4}  to 


80 

12* 

11* 
80 

4 


2ft  to 

17  to 


12  to 

n  to 

75  to 

2f  to 

4|to 


SI 


13  I 

lift! 

851 


8}  to        8|       81  to 


lOfto 
12ito 

40  to 

35  to 

25  to 

32  to 


111      lAi  to 
13        12|to 


43 
46 
82 


880 
500 
525 

180 
140 
100 
100 
125 
60 
10  00 


to  400 
to  525 
to    550 


to 
to 
to 
to 
to 
to 


150 
145 
125 
105 
150 
1  00 


38  to 

35  to 

23  to 

80  to 


42 
45 

91 
81 


to  15  00 


285 

4  50 
500 

110 
130 

105 

1  15 

40 

800 


to  875 
to  500 
to    525 


98    to 

15    to 


IS    to 

11    to 
75    to 

S|to 
4|to 


8    to 

10|to 
124  to 

30  to 

33  to 

21  to 

30  CO 


a 


15 


12|       12 

90  I      80 


%  3 

I 
\ 

9i|  6f 

llf j  91 t 

IS  I  llfi 


41 
44 

38  i 
81 


85   \ 

28  t 
SO  t 
87   t 


to 
to 
to 
to 
to 
to 


140 
135 
1  15 
1  15 
135 
00 


20  00 

112  00 

10 

12 

10  00 

700 

10 

10 
19 
85 
13 

12 
20 
20 


to  21  00 
Vo  12  M)   12  00 
to       12  '      10 
to       16  I      12 

to  11  00  10  00 
to  7  50  7  00 
to       12  i      10 


to  15  00 

20  00 
to  12  50 
to  12 
to       16 


375 

4  50 
4  75 

120 
130 

75 
100 
125 

60 
800 

18  00 
12  00 
12 
12 


to 
to 
to 

to 
to 
to 
to 
to 
to 


425 

4  75 
600 

1  40 
1  35 
1  25 
1  15 
1  50 
1  10 


978  t( 
4S5    t( 

4  75    tc 


to  14  50 

to  20  00 
to  12  50 
to  13 
to       14 


120 

180 


1  00 

140 

85 

850 


t« 

tc 
tc 
tc 
tc 
tc 
tc 


18  00  tc 

12  50  tc 

12  ta 

12  tc 


to  11  00  10  00   to  10  50    10  00    tc 
to    7  50     7  50   to    8  00      7  60    tc 


to       12 


to 
to 
to 
to 

to 
to 

to 


25, 
20  I 
40; 

16  1 

2« 
28  : 


tKMir: 

Superfine bbl  '  3  50 

E^tra    do..    3  75 

FaniiJ V  an«l  fanry . . do. .    4  K5 

Pat*'nta dn.,i  5  7.^ 

Whmt bnab.    1  17 

Com do..       52 

Onta  do  46 

Pntttoes bbl     2  40 

Hay: 

Prime ton. 122  00 

Cboice do.. 133  00 


to 
to 
to 

tf> 

to 
to 
to 
to 


3  75 

4  M 
6ro 
8  0'» 

1  18 
W 
4.S 

2  75 


16 
19 
30 
13 

12 
20 
20 


350 
4(»0 
5  2'. 

r>»o 

1  17 
52 
4n 

205 


to 
to 
to 
to 

to 
to 
to 


to 
to 
to 
to 

t4) 

t« 

to 
to 


25 
21 
35 

16 


10    to        12 


16   to 

80   to 
13    to 


20  12  to 
28  20  to 
28  ;     20    to 


25 
20 
35 
10  i 

20 
28 
28  , 


10  U 

15  t< 

18  t< 

20  t< 

13  U 

12  t4 

18  XA 

20  V 


I 


400 
500 
6.35 
8  5<) 
1  18 
54 
47 
310 


NoTiifn»l. 
4 '.'5    to     5  0O 
5  25    to 
5  75    to 


60 

45 

2M) 


to 
to 
to 


«25 
8(H) 

1  17 
63 
6i) 

2  75 


300 
3  54) 
5  4U 
600 

51 

4ft 

2  Tk) 


ti 

t4 
V 
t< 

t 
1 
1 


to  23  00   24  00 
to  24  00  ,25  00 


I 
to  25  00   28  00    to  24  00    24  cm    * 
to  28  00  24  00    to  20  00  ,25  M    \ 
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PRODUCTS  FOR  1881— Contiiined. 


Jane. 


$16  50  to  $17  00 
10   to       11 
0|  to       lOi 


July. 


$1676to$1700 
11  to   11} 
Hto   10 


6ito    6)   6ito    7 
10  40  to  10  60  10  50  to  11  00 


18  to   23 
12  to   14 


7ito    9 

6  to    7 

120  to  140 


lito 
4  to 


3i 


6ito    8i 


9ito 
12  to 

33  to 

28  to 

18  to 

27  to 


11 

12| 

37 
87 
25 
28 


2  76  to  4  00 
425  to  500 
4  75  to  5  35 


20 
30 
80 
00 
40 
50 
50 


to 
to 
to 
to 
to 
to 
to 


142 
135 
1  20 
1  15 
1  75 
1  50 
1150 


28  00  to  20  00 

13  50  to  13  00 

12  CO   13 

12  to   14 


10  00  to 

7  50  to 

10  to 

15  to 

18  to 

20  to 

10  to 


10  50 

800 

12 

18 
20 
24 
15 


18  to 
12  to 


24 
15 


Hto         9 

7ito    8 

100  to  105 


24  to 
4|to 


4 
4* 


lito       H 


8tto 
12}  to 

35  to 

28  to 

18  to 

28  to 


87 
88 
26 
80 


275  to  3  50 
4  00  to  4  75 
4  75  to  6  00 


20 
30 
00 
00 
50 
25 
00 


to 

to 
to 
to 
to 
to 
to 


45 

42 
20 
15 
75 
90 
1100 


1 
1 
1 
1 
1 


jLngmt. 


#1826  to  $1850 
12|to  18 
10  to   lOi 

7|to    TJ 
1100  to  1125 


20  to 
12  to 


26 
18 


0|to  10| 

7   to  8 

96   to  100 

3   to  6 

4|to  5| 


7}  to        9|        7|  to 


11   to 
18ito 

85  to 

28  to 

18  to 

28  to 


Soptember. 


lift  76  to«aOOO  no  75to$81 00'$18  75to$19  00$17  50to$18  00 


18  to 
12  to 


n 


9  to      01 
1075  toU26 


24  to     80 
16  to     24 

lUto     12 

rto      8 

1 10  to  1  80 


4  to 

5  to 


^ 


12i|     lOfto 


87 
88 
26 


2  75  to  3  60 
425  to  600 
450   to    625 


18  00  to  20  00 

13  50  to  13  00 

11  to       12i 

10  to       14 


15  to  18 
20  to  27 
20   to       27 


800 
3  25 
535 
600 
125 
53 
47 
226 

ttOO 
1800 


to 
to 
to 
U> 
to 
to 
to 
to 


15 

0<1 
40 
00 
26 
07 
48 
50 


10  00 

750 

10 


to  10  50 
to  800 
to   12 


15  to 

18  to 

24  to 

10  to 


20 
20 
27 
13 


15  to  18 
20  to  27 
20  to   80 


00 
25 
35 
00 
27 
54 
44 
125 


to 
to 
to 
to 
to 
to 
to 
to 


3  10 
5  25 
650 
8  25 
128 
68 
45 
175 


to  23  00 
to  24  00 


;18  00 
19  00 


to  18  50 
to  20  00 


83  to 

40  to 
92|to 

00  to 

55  to 

60  to 

600  to 


1 
1 

1 
1 


151 
146 
115 
1  15 
163| 
100 
1150 


33  00 

16  00 

12|to   14 

11  to   15 

10  00  to  12  75 

7  75  to  8  25 

12|to   14 


20  to 
27  to 
321  to 
12  to 


25 
32| 
85 
19 


16  to  17 
18  to  25 
24  to   26 


325 
3  75 
5  75 
700 
128 
55 
50 
250 

16  00 
1800 


to 
to 
to 
to 
to 
to 
to 
to 


350 
525 
6  75 
800 
129 
67 
55 
2  75 


to  17  00 


lOfto  12| 
)3{to  181 


86  to  87 

28  to  88 

18  to  26 

28  to  28 


400  to426 
600  to  685 
625  to560 

1  65  to  1  70 
1  60  to  1  67| 
1  13|  to  1  35 
1 15  to  1  22| 
1  45  to  1  65 
1  00  to  1  25 
7  00  to  12  00 


October. 


KoTember. 


Deoember. 


14|to 
18  to 


^1 


0|to      M 
1175  tol226 


27  to     87 
18  to     26 


18  to     14 

8  to     10 

106  tollO 


6|to 
6|to 


? 


13 
11 


22  50 
16  00 


to 
to 


m 


0  00  to  10  50 
7  76  to  8  00 
10  to  14| 

20  to  25 

27|to  82i 

82  to  85 

12  to  19 

15  to  16 
25  to  27 
27  to     80 


450 
550 
726 
800 
142 
72 
55 
825 


to  500 
to  700 
to825 
to  900 
to  143 
to  85 
to  66 
to850 


22  00  to23  00 


to  19  00  125  00  to26 00 


8|to  9| 

lOfto  12 

12ito  181 

86  to  88 

28  to  89 

18   to  27 

28  to  80 


400  to425 
600  to  685 
625  to  660 


185  to 
160  to 
185  to 
ISSfto 
185  to 
75   to 


170 

165 

150 

160 

1621 

180 


800  tol8  00 


18|to 
18   to 


13 


0 
U26 


to      01 
toll  35 


27  to     87 
17  to     26 


12  to     13 

7  to      8 

100  toll5 

4|to      6 
6  to      7^1 


8ito  10 

101  to  lli 

12{to  131 

86  to  88 

28  to  80 

18  to  27 

28  to  80 


400  to426 
600  to586 
685  to  660 


170 
170 
140 
125 
145 
75 


12|to 
12|to 


18 
12* 


8 
10  80 


to     H 

toll  20 


28  to     40 
20  to     28 


lUto     12* 
6  to      7* 
106  to  120 

4|to      6 
6  to      7* 


8|to     ]0i 
11  to     11 


12|to 


l4 


86  to  88 

28  to  89 

18  to  27 

28  to  80 


to  177| 
to  175 
to  157| 
to  285 
to  165 
to  180 


8  00  to  14  00 


21  00  to  22  00   19  00 
18  50  to  19  00  16  00 


14 
13 


to 
to 


16 
17 


900  to  950 
700   to750 

10  to     16| 

20  to  25 

82|to  85 

87{to  40 

12  to  18 

U  to     18 

11  to     14 
17  to     20 


500 
550 
760 
800 
161 
74 
68 
400 


to650 
to725 
to  826 
to  900 
to  152 
to  95 
to  56 
to426 


14*  to 

13  to 

900 
700 

14  to 

20  to 

40  to 

45  to 

12  to 


16 
17 


16J 
25 

18 


11  to  18 
12i  to  14 
17  to     20 


476  to  500 
600  to625 

6  25   to  7  75 

7  50   to  8  75 
Nominal. 
71   to     82 
64   to     67 

860  to400 

19  00to200O|2400to2500|240Oto250O 
^100  to2800  12000  to2700  12600  to 27 00 


600  to625 

550   to  650 

685   to  790 

800   to  900 

Nominal. 

78   to     83 

M   to     68 

82S   toS50 


400  to425 
4  60  to  4  76 
600  to660 

170 
168  to  167 
1  424  to  1  50 
1  43|  to  1  50 
1  62l  to  1  75 
70  to  140 
10  00  to  15  00 

21  00  to  22  00 
18  50  to  19  00 

13  to     14* 
18*  to     17{ 

900  to  950 
600   to  650 

14  to     16* 

20  to     26 
82*4o     85 
87* 
14  to     18 

10  to  13 
10  to  14 
16  to     21 


42  Aa 
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Kkw  OsLBiHS— Cant'd. 


(.*!«. 


.Vbbi 

BucoD  uid  aba 

M^rV 

&7^ 

i,4? 

aaas'.- 

....lb 

falr'to  folly  fcLr... .lb. 
Frtmeli^itriollj  prima, 

c£riH«d ih. 

...lb. 
l™f. 

....lb. 

Cornmon  to  inDi 
Prime  tucbuW 

Winlor. 

Eilnu.    

Siiiwrane 

"^'Si- 

...  11.. 
...do. 

;.£': 

..iiO.. 

"do!: 

?SS.tii;".:::::::: 

Uav; 

ftfi'.::::::: 
Tfi. 

Mr-«ll 

..(no 

..bbl. 

"do:: 
..tn-. 

ijmi i:.:: 

GfHHl  tx'ulii'iiro 

..  lb 
d.irj-. 

UuwimIiM 

•:!: 

»(iOtotl<ll»  'ttOOtoSltM    I 


>  10  00    IS  U    tl 


ai:  a 


IN  to      19|l      qto       111! 
13|to       Ul-      U    to        isfl 


*ii»    Si 


8  00  tu  11  00     ■ 


la  00  to  u  DO 


ia|  to 

SI    to 


US 


sf  as 


IS  DO   to  11  »   14  00  to  II 

■"»   tfll3M|Beo  toL 

to    »M   10  00  t«  II 

to  10  00  ilOVS  to  1 

to  ai  SO  ,10  00  to  3 

to  U  SS  '18  M  to  1] 

to       loll      lo'  to 

loMlO    10  60  to  K 


3)    to 

IS    to 
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Jimr.         '         July.  Aucuit.       I  Scptsmbcr.        October.         NoromlH 


3.-4ti>tl9!W  tlinialHM  llSBOtolUmiUMMnsn'tllMbitlSn 
■  MIu     BTa.    esoiu     1IT»|  IDMIo  lots     »:»ta     IIK\    ilUto     «3U 

00   to  1T»  17  00   to  ISM  MOD  t»MM  :^Tt  ton  !S  ISW  («IS9S 

IS    f>      ISI      1)    lo      141 

ISilo     14)!     12]  U     It 

M   to     t^l     N   to     SB 
ai   lo     28        »   to     tS 


K  111 


101  to 
14  to 


SJto     111 

ill!:  a 


IM  to  111 

13   to  ist 

7   to  1) 

S   to  IS 

n   to  » 


10        Ifli  to 

fj,    Ti«o   "si 


8K 


as  toioo 

UITU  IS M  tola W 


M  to     M 

»., 

M 

n  to    It 

9    .. 

n 

■i'K  !? 

■!'£ 

UK 

11 

• 

U        M   to     43 


as 


660 
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i  >i  ■ 


'\- 


ULAHKET  PBIC] 


Product. 


BAcrr  LOUIS. 

Flour: 
KiDonnd  Hiiperflne.hbl 
X,XX.iiiniXXX..do. 
Faiuil}'  aud  Ltnoy.  .do. 

Whoat : 

WIuUt boBh 

Spring do. 

Com  ....a. ••  •  ••■••••do. 

Kyp do. , 

lUrley do. 

OntB do. 

Potatoes do. 

Hay : 

Timothy ton 

Prairie do. 

Pork: 

M<4rtA bbl 

B>ic<»n c«*Dtal 

nftmi}  ..•-.■. ••••••do. 

TjAnl  .••••«■■•••••••. do . 

B«ef: 

Ham bbl 

llama lb 

Butt«r : 

rniumnry lb 

Fair  to  choice do 

Chocflc : 
Full  crctam  factory,  .lb 
Lower  grjules do 

Tobacco: 
Common    to    medium 

leaf lb 

Lncs do 

Woof: 

Unwaehod lb 

Fleece- waAhed ^ ...  .do 
Tnb- washed do 

Peannts do 

Sugar,     New     Orleaoa, 
common  to  chuice.Ib 

Cotton: 
Ordinary  to  f;ood  onli- 

nary lb 

Low  middling  to  <;rx)il 
middling lb 


Janoaxy. 


$2 
:  3 

4 


HO 
25 
60 


to  1315 
to  4  4P 
to    650 


Febmaiy. 


Maroih. 


$250  to$300>f2M  to  $3  00 
3  IS  to  4  40  i  8  15  to  4  85 
460   to    550:4  70    to    550 


April 


00  to   00   80ito  1011   OOj^to  101 


34  to 

80  to 

29  to 

09  to 


38 
84 
77 
82 
85 


16 
'10 


9 

7 


00  to  17  50 

50  to  11  00 

35  to  12  50 

50  to  760 

50  to  10  50 

85  to  8  40 


37  to 

84  to 

72  to 

31  to 

70  to 


40 
87 

80  I 

90  I 


37  to 

90  to 

90  to 

82  to 

70  to 


$280  tol 

325  to 

4  70  to 

93  to 


42        38  to 

90  I  1  00  to 

1  10  I      89  to 

83  I      35  to 

95         65  to 


14  50 
10  50 

14  60 

i  5  25 

;  9  75 

900 


to  16  50 
to  UOO 

to  14  75 
to  815 
to  10  75 
to  10  00 


14  60 
10  00 


to 
to 


14  50  to 

5  40  to 

10  50  to 

985  to 


18  00 
10  50 

15  00 

860 

1150 

10  25 


.12 


25   to  12  50   12  50   to  12  60  !l2  50   to 
9   to       10  ,     10   to       lOi;      Hi  to 


1850  to  1 

1100  to  1 

15  75  to  1 

580  to 

10  60  to  1 

10  85  to  1 


.1 


29  to 

20  to 

14  to 

II  to 


32  : 
25  I 


32   to 
18   to 


15  .     14   to 


12 


Nominal. 
Nominal. 


17  to 

33  to 

37  to 

2  to 

7  to 


8ito 
lOgto 


29 

34 

42 

3 

8 


10   to 


83 
26 

15 
11 


12  80    12  25   to  1 
12|       12|  to 


Nominal. 
NomlnaL 


15  to 

31   to 

30   to 

2|to 


27 

83 

42 

4 


10 

12^1 


8ito 

lOito 


12 


30  to 

18  to 

12  to 

9  to 


3  to 
to 

15  to 

80  to 

81  to 
2  to 

7  to 


8|to 

10|to> 


34 
2G 

13 
11 


28 


88 


12 


82  to 

17  to 

15  to 

11  to 


4    to 
8ito 

iO    to 

87    to 

SO    to 

Hto 

7   to 


7   to 

0|to 


KUW  YORK. 

CatUe: 

Extra  bc<-voB  ...  cental . 

Good  to  fnir do.. 

Poor  to  cor>]mun...d(>..! 

Milch  cowA head-j 

VtMil  calves C4>ut<al.' 

ShfM'p do. .  [ 

Swiuo do..i 

CINCINNATI. 

Cattks: 

Choir*'  to  extra    ship- 
pi  n^  Ht»*<»rH  ...rent.il  ' 

Fair  lo  ko»)i1  hbippin:: 
sUmtm c»  nt.il . . 

Oooil  to  <'liou'e  butch-  ' 
v\h'  ;;nwii  «*  .  .  .cental. 

F.'iir  to  iiu-<!i'.iiu  biitdi-  ' 
cr-^' i:ni<lo.s  ...c««nt:»l  ■ 

CoiiiTnon      biitclit'iH*  , 
j;iH«l»'8 cfiirnl  ■ 

Oxe.n,  cowH,   aud  hrif-  | 

ers coutiil  ' 

SliPi'p till.. 

Hwiiio .,.....do..i 


;$ll00to$]2  00  $11  50  to  $12  00 


10  00  to 
S.'iOto 

30  00  to 
5  50  to 
4  50  to 
4  75  to 


11  00 
8  75 

55  00 
7  50 
65() 
500 


5  00  to 
4  25  to 
4  00  to 
3  ir.  to 

2  2r,  to 

3  00  to 
3  00  to 
3  !)L)  lit 


6  75 

4  75 
4G0 
3  8r> 

3  00 

4  40 
5:k) 

5  00 


11  25  to 
5  00  to 

30  00  to 
600  to 

4  35  to 

5  75  to 


900 
65  00 
900 
6  35 
625 


4  60  to  6  25 

4  00  to  4  50 

4  10  to  4  75 

3  25  to  4  00 

U  50  to  3  00 

300to  465 

3  00  to  5  50 

425to  585 


$10  76to$lir>0 
9  75  to  10  25 
8  60  to  8  00 
8000to  6500 
625to  900 
550to  700 
6  70to     6  20 


L 


4  75  to 

400  to 

425  to 

3  25  to 

226  to 

3  25  to 
3  00  to 
460  to 


625 

450 

490 

400 

300 

4  75 
650 
625 


75  toll 


10  50fo 
0  75  to 

30  00  to 
500  to 
5  50  to 
600  to 


4  75  to 

400  to 

450  to 

360  to 

225  to 

8  25  to 
8  25  to 
425  to 
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PEODUOTS  FOR  1881— Continued. 


June. 

July. 

Angust. 

September. 

October. 

NoTember. 

December* 

$2  75   to  $3  35 
3  45    to    4W 
400   to    585 

:$3  10    to  $3  66 
390   to    505 
535   to    685 

$3  00 
390 
566 

to  $8  65 
to    6  06 
to    660 

$4  50  to$5  26 
640  to   660 
665  to  760 

$4  00  to|686 
6  00  to  6  70 
6  90  to   7  70 

$4  86  to$5  00 
620to  625 
685to  725 

$4  25  to$4  76 
4  90  to  676 
6 10  to  7  10 

102   to    114 

105   to    115| 

106 

to    119 

128  to  142 

128to  146 

120to  187 

119  to  186 

47    to       55 
1  10    to    1  15 
Nominal. 
63    to       37 
70    to    105 

37    to       48 
00   to       80 
Nominii]. 
33    to       34 
80   to    100 

40   to       62 
84   to       86 
NominaL 
80   to       44 
70   to       80 

67  to      77 

1  07  to   1 11 

106  to   107 

39  to      42 

86  to   106 

"Mto""76* 

109  to   118 

96to   116 

48  to      46 

90  to   113 

00  to      71 
100  to  103 
1  06  to   1 16 

41  to      46 
1 10  to   1 16 

69  to      08 
02  to      99 
85to   101 
46  to      48 
1  00  to   1 17 

15  00    to  16  00 
10  00   to  10  50 

12  00   to  14  00 
9  00   to  10  50 

12  00 
850 

to  15  00 
to    8  75 

15  00  to  17  00 
10  00  to  12  00 

16  00  to  18  00 
950  tol2&0 

20  00  to23  00 
12  00  to  15  00 

19  50  to  31  60 
13  50  tol6  00 

18  25    to  17  25 

650    to    030 

11  00    to  13  00 

10  60    to  11  2o 

16  25   to  16  75 

7  00   to    0  75 

11  00    to  13  00 

1130   to  1150 

18  30 

7  40 

12  00 

1175 

to  19  00 
to  10  50 
to  14  00 
to  12  25 

18  25  to  19  25 

8  75  to  11  86 

14  00  to  16  00 

U  16  to  12  10 

19  60  to  20  36 

9  50  to  12  00 

15  00  to  16  00 

12  05  to  13  00 

17  76  tol8  50 

8  76  to  10  76 

14  00  to  15  00 

U  50  to  13  00 

16  90  tol7  25 

8  66  to  10  46 

13  00  to  14  00 

1100  tol2  25 

12  00   to  12  50 

12  00   to  12  50 

13  to       14 

20   to       23 

14  to       17 

12  60 
141  to     16 

30  to      34 
19  to      28 

12  60 
13  to      14 

83  to      86 

23  to      82 

12  60  tolSOO 

13    to       14 

11|  to     13 

20   to       25 
15    to       18 

22 
16 

to       24 
to       20 

26  to      81 
18  to      24 

86to      40 
24  to      85 

14   to       15 

13   to       14 
9  to       10 

Nomixud. 
3ito        7 

18   to       14 
0   to       10 

XominftL 
XominaL 

13  to      16 

10   to       11 

U  to      13 

4    to         5} 

NomtnaL 
NominAL 

• 

Nominal. 
KominaL 

W^    tI 

3^  to         6| 

18   to       25 
22    to       28 

18   to       34 

22   to       27 

31    to       40 

2ito        4 

13 

17 

80 

2 

to       23 
to       25 
to       89 
to        4 

IS  to      25 

18  to      26 

80  to      89 

2  to        4 

18  to      26 

18  to      86 

18  to      36 

28   to       88 
2   to         3} 

81  to      41 
6  to        8 

80  to      89 
4  to       8 

80  to      88 
4  to       5 

7i  to         8i 

1 

7|  to        8i 

7|  to        8} 

1 
7|to        8i 

8 

to        9 

81  to      8| 

8 

to       H 

8  to       9k 

Hto      9} 

8{to     10| 

9|to     10| 

Hto      11  ; 

1 

O^to       11^ 

lOi 

to      U,| 

IQito     U| 

lot  to     111 

10|  to     111 

111  to     111 

IfABKETS. 


50to$12  00 

$11  25  to  $12  00 

$12  00  to  $12  50 

$12  00tol 

11250 

$11  50to$12  26!$11  75to$12  25 

$11  25to$12  00 

.-  60  to 

1100 

10  50  to 

1100 

10  75  to 

11  25 

UOOto 

1150 

lOOOto 

11001 

loooi 

900to 

1150 

925to 

1100 

9  00  to 

10  50 

8  75  to 

10  50 

0  25  to 

10  75 

800to 

10  00 

700  to 

700to 

825 

726to 

900 

K)00to 

60  00 

40  00  to 

50  00 

30  00  to 

55  00 

30  00to 

00  00 

40  00to 

0000 
850 

55  00to 

•500 

3500to 

6000 

5  00  to 

6  75 

5  50  to 

7  75 

5  00  to 

7  75 

500to 

850 

500to 

5  50  to 

950 

4  75  to 

950 

450  to 

625 

3  50  to 

7  26 

350to 

7  25 

375to 

640 

400to 

675 

325to 

525 

325to 

525 

600to 

6  30 

600to 

6  40 

710to 

720 

680  to 

600 

650to 

676 

650to 

650 

550to 

626 

640to 

5  75 

5  40  to 

5  75 

550to 

5  75 

526  to 

675 

676  to 

600 

660to 

600 

626to 

600 

4  90  to 

525 

5  00  to 

5  25 

4  75  to 

5  25 

450  to 

600 

450to 

650 

450to 

625 

426to 

500 

4  65  to 

550 

4  50  to 

525 

4  75to 

600 

400to 

450 

425to 

4  75 

400to 

450 

400to 

450 

8  66to 

4  50 

3  25  to 

400 

300to 

8  75 

300to 

875 

325to 

400 

300to 

875 

300to 

376 

250to 

3  50 

2  25  to 

300 

200to 

250 

ISOto 

225 

200to 

250 

200to 

276 

175to 

250 

8  75  to 

5  40  . 

3  50  to 

5  00 

350to 

4  75 

8  25  to 

460 

325 1» 

460 

825  to 

425 

825to 

400 

260to 

4  75, 

2  40  to 

4  50 

250to 

625 

250to 

4  75 

275  to 

600 

250to 

425 

225to 

450 

4  25to 

6io! 

4&Uto 

6  25. 

525to 

700 

490to 

700 

625to 

776 

460to 

640 

500to 

•  40 

y 
^ 
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664        EGPOBT  OF  THE   COHMISSIONEB  OF    AaBICITI.TUSE. 
EAILBOAD  BUILDING. 

The  coDBtruction  of  railroads  baa  rendered  possible  the  rapid  igl 
ment  of  the  great  interior  areas  of  fertile  lands  which  must  hin 
mained  comparatively  ancnltivated  bat  for  faoilities  affbrded  for  rtt 
ing  the  markets  of  the  world. 

A  half  centary  ago,  in  1831,  there  were  72  miles  of  railroads  t 
ID  addition  to  the  23  miles  previously  in  operation.  In  tiie  Moi 
ten  years,  to  the  end  of  1841,  there  were  built  3,420  miles;  in  ten  f 
&om  1843  to  1851  more  than  twice  as  mnch,  or  7,147  miles.  From: 
to  1861, inclusive,  a  great  impetus  was  given  to  railroad  bnildingjC 
cident  with  the  gensral  indnstrial  progress  of  the  conntry,  and  20 
miles  were  added  to  the  completed  mileage  of  railroads. 

A  lower  rate  of  progress  obtained  during  the  war  period,  yet  bj 
end  of  another  decade  28,997  miles  were  added;  and  in  the  tenn 
including  1881,  the  immense  advance  of  44,503  miles  was  oontnbt 
to  the  mileage  of  operative  roada. 

Mr.  nenry  N.  Poor,  the  authority  in  r^road  Btatistics,  ma) 
aggregate  mileage  at  the  close  of  1881 104,813  miles,  of  which 
than  a  tenth  is  the  work  of  the  past  year. 

The  work  is  now  being  rapidly  pushed,  increasing  the  mogni     i 
the«e  figures.    The  following  are  the  authorized  figures  iUost 
progress,  which  ia  also  represented  geographically  in  the  diagmm: 
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THE  ITEW  YOEK  CANAL  SYSTEM. 

This  great  work  of  internal  improvement,  which  has  been  BQoh  ih 
totlie  farmers  of  Central  New  York  andof  theWest,faaaoaniedfi 
enough  to  load  about  half  a  million  trains  of  twenty  ftiU  can       l 
is  now  annually  floating  to  market  the  equivaleiit  of  more  thiiu 
thousand  such  train  loads. 

A  record  of  the  movement  is  carefully  kept  and  audited  1^  s  E 
officer,  which  shows  the  whole  nunft)er  of  tonn  moved,  the  i 
ried  to  tide- water,  the  number  of  tons  of  through  freight  from  uie 
to  tide- water,  and  the  number  received  from  points  in  the  State  ati 
"Sork.    A  summary  of  these  figures,  by  decades,  will  mass  the  r 
be  grasped  conveniently  by  the  nnder«tanding,  and  a  diag        n 
acuom pan iea  will  present  the  movement  of  forty-four  years 
of  the  reiuler.    In  Ktud^ing  these  figures  it  should  be  rememl 
the  ttma  to  tide-water  from  the  Western  States  do  not  iQcluuo  w 
freight  that  comes  from  the  West,  as  a  considerable  and  inor 
^on  is  now  distributed  through  the  interior  of  Kew  York  i 


m 


BEPOBT  OF  THE  STATIBTICUN.  666 

This  flistribntion  is  shown  by  rabtraodng  HiB  one  hundred 
B  "to  tide- water "  fhini  the  grand  aj^regate  c^  one  hundred 
l^-Beren  millioDs  of  tons,  lowing  ttiat  4A  per  cent,  of  all, 
from  States  west  of  Kew  York,  a  large  portion  as  fhr  west  aa 
8  failed  to  reach  tide-water. 

rht  &otn  N'ew  York  State,  as  the  flgaies  show,  is  mnofa  leu 
een  1S40  and  I860,  from  Qa  Increase  of  railroads  and  de- 
tieir  freight  rates.    The  inorease  by  decades  is  as  follows: 
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we  been  aunaal  dnctnations,  due  to  difference  in  quantity  of 
ie  carried,  and  still  more  to  the  indaeements  offered  by  nll- 
ho  heavy  freif^ht  that  la  the  staple  of  the  canal  tratle;  birt 
>eeB  neither  progressive  advance  or  decline  in  quantity  for 
irs.  The  anu  nal  table  will  present  these  flootuatioos,  Mid  the 
ress  of  the  trade: 
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THE  DIVISION  ASD  ITS  WOBK. 

• 

The  province  of  ap:ricu1tnral  statiatios  is  to  moasare  the  i 

rosouices  of  the  nation,  to  siirve}'  it«  crop  areafiy  to  record  m i 
products.    It  is  more — to  balance  the  prodnctioa  and  ooi  i 

the  nations,  and  calcnhite  therefrom  the  oscillation  of  pric  iiu 
ative  profit  of  syst^-^ms  of  culture^  the  profitable  di8tribntioki  uf  indi 
ual  crop  area^i,  ciin  best  bo  shown  by  fitatistica;  qaestions  of  nat 
economy  are  decided  by  appeal  to  statistical  investigation;  audvBue 
the  plain  farmer  cannot  ailord  to  decline  the  study  of  Btat  %, 
statesman  finds  it  the  most  essential  and  the  most  difficolt  of  hi) 

With  aran*re  throngjh  the  entire  field  of  roral  effort^  and  of 
applied  to  agriculture,  thc^cround  occupied  by  a^cnltaral  sta      i  ■ 
practically  measureless  and  the  demand  for  statistical  service  ub 
Hence  the  work  of  the  division  has  neither  cessation  nor  respiteiv 

General  and  special  statistics,  domestic  and  foreign,  national  a    in- 
ternational, are  required  for  use  of  officials  connected  with  thek 
tive  and  executive  dei>artments  of  the  government,  boards  of  ajjn 
ui'e,  chambers  of  commerce,  educational  institutions,  editors,  i 
in  rc^pre^entative  positions.    Much  service  of  this  tenor  is© 
peri'orined,  limited  only  by  practical  possibilities  and  the  endo        « 
a  small  corps  of  clerical  assistants. 

Tlie  crop-reporting  work  of  this  division  covears  an  area  of  i 
200,()()0,0()()  acres  of  crops  harvested  by  the  hand  of  man,  and  inc       i 
cattle  industries  a  nmge  of  several  hundred  millions  more.    The 
of  the  a<;:e  demnnds  i)rompt,  frequent,  and  reasonably  accurate  le 
of  these  vast  interests;  the  unreasoning  haste  of  greedy  impa 
deuKiiuIs  a  minute  census  weekly,  simultaneons  in  coUectioD, :      i 
stantaiioous  in  consolidation  and  distribution.     The  tenden^a 
unthinkin<x  public  is  to  statistical  pretense,  inaccnraoy,  and  lo 
of  statement.    It  will  be  the  aim  of  the  direction  of  this  servicer 
der  it  tliorough,  ellicient,  and  reliable  in  results;  to  nse  systematic 
tific  nietliods;  to  reach  x^ractical  and  exact  conclnsionSy  and  p 
them  conscientiously. 

To  this  end  the  Commissioner  of  Agricnltnre  has  obtained       i 
creased  a|)])ropriatiou  from  Congress;  and  among  the  means aa 
for  im  [>rov(Mnent  of  this  service  is  the  appointment  of  a  Statist! 
for  each  State  and  Territory,  to  act  as  head  (^  a  State  coriM  m 
spomlents,  as  a  lieutenant  of  the  statistician  in  directing  and  ex€ 
the  work  of  ^^uch  district.'\  Among  these  agents  are  several  ezpei 
oUicers  of  State  de])artmcnts  or  boards  of  agriculture,  heretot 
char;i(»  ol*  a  State  corps  of  statistical  reporters  upon  precisely  th< 
plan  in  o])eration  in  this  department.    Thus  duplication  of 
avoided.  (lis('re])an(!ies  are  harmonized,  results  are  venHed,  avoiai 
confusion  of  a  double  series  of  rei>orts,  and  securing  greater  i 
and  hi^lur  ]mblic  ap])reciation  of  the  value  of  the  resolts.    ui 
nati'ly,  tli(»re  are  few  States  that  have  an  organization  for  the 
of  statistics,  and  in  the  others  it  l>ecome8  necessary  to  select  \ 
have  not  been  educated  in  statistical  collection  by  snch  fc^      ' 
yet  1 1  lire  an*,  persons  possessed  of  judgment  in  agriculta       j 
cai)ac'ity  (or  organization,  a  tiiste  for  statistical  collection,  and  9  ^'g 
for  woik/'  from  whom  to  select  these  agents,  in  the  expeGtatkm oi 
velo])in;j:  traineil  and  skilled  assistants. 

Tiiis  improvemt^nt  in  our  statistical  machinery  has  beenpa^" 
oration,  and  viiluable  results  have  already  been  aecured  ind 


ugram  showingfheixggregate  numbers<^ops^/r^htmot/€don.* 
iecanaiiotaitonsmoaedtotidewater^onimoveaUotidewater 
/ram  Western  States  and  tons  from  State  (^MewYorA. 
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directions.  It  is  realized,  however,  that  whatever  zeal  and  discretion 
may  i>laii  and  direct,  there  must  be  intelligent  and  permanent  local  cot- 
resi)(>ii(h'iits — resident  farmers  rather  than  peripatetic  salesmen;  estab- 
lislu'd  land-liolders,  instead  of  transient  tradesmen — otherwise  the  pre- 
sent^ition  of  approximately  accurate  results  will  be  an  impossibility  and 
an  absurdity.  It  is  believed  that  with  the  judicious  assistance  of  these 
agents  an  eilioient  or<?anization  of  the  machinery  for  statistical  collec- 
tion may  bi^  perfected  and  steadily  maintained,  with  increasing  compe- 
tency and  hi;;her  suocess.N. 

In  view  of  the  intiuenee  m  foreign  demand  on  prices,  and  of  the  great 
volume  of  exportation  of  certain  products,  notably  of  grain  and  "  provis- 
ions/' it  has  been  deemed  advisable,  necessary  even,  that  an  effort  should 
be  made  to  give  early  information  to  American  farmers  of  the  prospect- 
ive ri'qnirements  of  the  foreign  trade. 

For  tills  ]Hirpose  an  agency  has  been  established  in  Europe,  in  charge 
of  ]Mr.  Edmund  J.  Moffat,  with  headquarters  at  London,  at  the  office  of 
tlu^  consul  general.  lie  arrived  there  at  the  close  of  the  harvest  season, 
and  lias  ahvady  vi^rorously  commenced  the  work  of  organization  through- 
out 12ur()]>e,  with  the  co  operation  of  officers  of  the  State  Department 
and  our  diplomatic  service.  Much  is  expected  of  this  agency  in  the 
future  in  accurate  reports  of  crop  prospects,  valuable  statistical  ex- 
chan  <;es,  and  miscellaneous  information  of  value  to  this  department  and 
the  a;j:riculture  of  the  country. 

A  section  of  tlio  division  of  statistics  has  been  organized,  nnder  re- 
quirement of  Congress,  for  the  monthly  publication  of  freiglit  rat^s  of 
traiisj)ortat  ion.  The  changes  of  rates  on  principal  agricultural  products 
and  farmers'  Rup]>lies  have  Ix^en  given  for  all  the  through  east  and  west 
trunk  lines,  tlie  ]'a<*itie  roads,  atnl  great  north  and  south  railway  sys- 
tems, Mild  lake,  river,  ami  coast  lines  of  steamers.  Kot  only  the  through 
rates,  but  an  immense  array  of  local  rates  for  groups  of  minor  points 
in  all  ])aits  of  the  country,  have  bet»n  accurately  presented.  8i)ecial 
rates  lor  certain  juxxlucts  sent  to  various  points,  including  live  stock, 
cotton,  1  ice,  ^v'c.,  have  been  promptly  published  for  the  information  of 
fai-nicrs  who  wish  to  seek  the  best  markets  and  forward  their  products 
with  an  intclli;icnt  view  of  the  cost  of  shipment. 

The  oruanization  of  comprehensive  special  work  in  dairy  statistics 
has  also  been  commenced,  and  other  special  investigations  are  in  prog- 
ress. 

CEOPS  OF  THE  TEAB  1882. 

In  order  to  brinjr  the  results  of  work  in  the  division  of  statistics  up 
to  the  ch»sr  oi"  the  year  1S82,  I  respectfully  present  the  following,  iis 
6npi)lenicji(;ny  to  thisrepcn^t,  which  includes  the  estimates  of  1881,  with 
invest  iiratiois  of  the  early  months  of  the  present  season. 

The  omahi/aton  of  the  corps  of  Stat^  statistical  agents,  of  the 
Euroix  an  s:;;ti  lical  ai^anicy  with  headquarters  in  the  office  of  the  con- 
sul ^^iiural  ;it  London,  and  the  section  of  statistics  of  railroad  and 
steamboat  transportation  rates,  with  other  work  for  the  improvement 
of  the  service  ol  the  division  in  otlier  respects,  are  presented  with  suf- 
ficient fullness  ]>(  rhaps  in  the  preceding  pages. 

The  unusual  diminution  of  production  in  1881,  in  all  cereals  exeept 
oats,  in  ])otatoes,  in  cotton,  and  in  nearly  all  products  of  the  farm, 
caused  an  uneasy  feeling  during  the  untowai^d  and  unpromising  plant- 
ing season  oi'  ilu^  present  year,  which  was  generally  late,  cold,  and  wet, 
prevcntin;:  work,  rendering  necessary  replanting,  and  stiffening  prices 
of  grains  and  meats.    The  farmers,  however,  did  not  for  a  moment  yield 


668 


REPORT   OF  THE   COMBIISSIONEB   OF   AOBICULTUBE. 


to  despondency,  bnt  redoubled  their  efforts,  and  with  the  ud  of  im- 
proved implements  accomplished  more  hard  work  than  was  ever  done 
in  the  same  period  in  the  United  States.  Bat  from  Jane  the  skieswere 
propitious,  rains  seasonable,  and  summer  heat  moderate  and  longoon- 
tinned,  and  improvement  waa  rapid  and  to  an  anosoal  degree  nninter* 
rupt^d.  There  were  some  exceptions,  notably  in  New  England,  Xew  * 
York,  and  New  Jereey,  wliere  an  injurious  dron^ht,  extending  to  the 
highlands  and  mountains  from  the  sea-coast,  reduced  the  prodactioaof 
nearly  all  crops.  Elsewhere,  in  the  great  agricaltural  seetionB,  then 
was  less  loss,  whether  from  drought,  storms,  floods,  or  insects,  than  fir 
many  years;  and  the  aggregate  result  is  a  rate  of  yield  generally abon 
tlie  average,  in  those  crops  which  mature  by  midsammer,  and  medioi 
production  of  crops  requiring  longer  time  to  mature.  In  the  Sooth  aO 
crops  were  large,  because  the  lateness  of  the  spring  was  greatly  modi- 
fied there,  and  for  all  the  cereals  and  vegetables  the  moisture  and  bf 
temperature  of  the  spring  was  especisdly  favorable.  The  aggrqjBtB 
result  is  a  year  of  general  abundance. 

coRir. 

This  is,  next  to  grass,  the  great  crop  of  the  country,  grown  srefT* 
where  except  on  the  highest  elevations,  and  producing  an  agg  i 

comparison  with  which  all  the  maize  grown  in  the  remainder  oi 
world  is  quite  insignificant.    Kansas  produces  more  than  Bon     ^ 
Ohio  more  than  Hungary,  Pennsylvania  more  than  Francey  and      iM* 
gan  more  than  Italy.    Illinois  in  1879  produced  nearly  as  mw     » 
average  crop  of  all  Europe.    The  United  States  will,  the  preseotsefr 
son,  quadruple  the  European  harvests.    The  area  in  maize  has  De 
doubled  since  1870.    The  census  reported  the  crop  of  1869  at  760,944^ 
bushels.    The  estimated  annual  average  for  six  years,  from  1871  ti 
1876,  inclusive,  slightly  exceeds  1,000,000,000  bushels ;  for  the  last 
years  it  falls  but  little  short  of  1,500,000,000  bushels.    The  av 
consumption  for  twelve  years  is  about  1,150,000,000  bushels.    The  pn 
cut  requirement  is  about  1.400,000,000,  and  100,000,000  exceeds 
highest  figures  of  exportation.    But  there  is  so  much  en  n 

available,  as  substitutes  in  feeding,  that  the  absolutely  necM         '  gob 
sumption  is  difficult  to  fix.    The  yield  per  acre  for  twelve  yo      hn 
been  26  bushels,  rarely  rising  much  above  or  falling  below  that 
though  the  average  for  last  year  was  but  18.6  bushels,  the  low 
recorded;  the  next  lowest,  20.7,  that  of  the  disastrous  year  1874. 

Thelossof  500,000,000  bushels  in  1881,  reducing  the  supply  300,001 
bushels  below  the  requirements  of  consumption  and  exportation,  ( 
up  prices  60  ])er  cent.,  and  produced  a  determination  to  secure  a  larp 
crop  the  i)resent  year.    The  lateness  of  the  spring,  rains  and  fit 
A])ril  and  May,  caused  consternation  for  a  time ;  but  replanting, in i 
in8tances  for  the  second  time,  resulted  in  some  increase  of  area.   Jm} 
came,  with  the  plants  small  and  discolored  from  fh>st  and  ex 
moisture,  but  improving.    To  show  the  condition  ft*om  this  daus^ 
followiug  comparison  of  condition  with  the  census  year  is  made: 


Year. 

July. 

August, 

September. 

OctOHf' 

1870 ..  .. 

08 
85 

83 
88 

96 

81 

1 

T88U 

1 
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With  this  statement  in  view,  it  ie  obvious  at  a  glance  that  the  yield 
cannot  possibly  eqnal  that  of  1879.  As  it  waa  said  in  the  September 
report,  "tbe  heavy  production  of  1879  and  1880  cannot  be  approached 
nndcr  thu  most  favorable  circumstences"  of  the  hiter  season ;  not  very 
nearly — not  within  8  per  cent.,  or  more  than  one  hundred  million 
bashels.  The  estimates  of  yield  per  acre,  in  Kovember,  following  these 
reports  of  condition,  made  an  average  of  between  21  and  25  bushels  per 
acre,  while  the  average  yield  of  1879  was  between  28  and  29. 

The  December  returns  make  direct  comparison  with  the  product  of 
last  year.  In  November  the  yield  per  acre  was  reported,  and  in  Octo- 
ber the  last  report  of  condition  of  the  growing  crops.  Tbe  range  of 
variation  in  results  of  these  three  separate  tests  is  but  3  per  cent. 
With  so  slight  a  difference,  the  tendency  of  more  accurate  information 
is  towards  reduction.  The  present  and  final  returns  aggregate  iu  round 
numbers  1,C25,000,CHIO  bnsbels.  The  permanent  estimates  will  be  pub- 
lished after  aualysis  of  all  records  of  area,  condition  and  production  of 
the  yeiir,  and  consdentioiis  adjustmeut  of  all  possible  dififerences. 

There  is  also  ranch  reduction  in  quality  and  intrinsic  value  in  the 
Northwest  from  immaturity  and  injuiy  by  frost,  especially  in  Iowa,  The 
statistical  agent  of  that  State  expresses  the  opinion  that  it  will  take  three 
bushels  to  equal  the  value  of  two  bushels  of  good  com. 

The  following  table  gives  the  production  of  1882,  by  States,  sabject 
to  such  revision  as  the  more  thorough  comparison  of  returns  may  ren* 
der  necessary : 
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WHEAT. 

The  consumption  of  the  present  year  (for  54,000,000  people)  requires 
J5O,O00.tHi0  buKUei«,  tor  seed  57,000,000,  leaving  nearly  200,000,000  for 
>zportation,  and  for  tilling  the  severely  depleted  stocks  in  first  hands. 
Such  surplus,  even  if  40,000,000  bushels,  in  view  of  the  exhaustion  of 

trniT  and  local  stocks  at  the  end  of  the  commercial  year  iu  August, 
nonld  be  less  than  ihatof  two  years  ago,  and  would  not  depress  prices. 

The  tivf  preceding  crops  averaged  (as  estimatal)  425,000,000  bushels 

?r  annum :  tlit'  di.stribntion  of  five  years  has  averaged  429,000,000,  the 
.3,000,000  iliflV'nMK'u  having  been  drawn  from  stocks  on  hand,  reducing 
,be  surplus  of  l^S:.'  to  that  extent  in  comparison  with  the  surplus  of 
L877.     or  this  distiibution  145,000,000  has  been  exported  per  annom 
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in  w1i(»ar  and  flour,  51,000,000  was  used  for  seed,  and  23o,00<V'<>»> f^"?. 
suiiK'd  as  food. 

TIh'iv  was  an  incroasi*  of  area  in  tlio.  South,  ivbere  scarcely  more  th:i'i 
a  tenth  of  the  entire  briMidth  has  formerly  been  jilanted,  j»n«lr..':ri: 
scaiccly  i>n(vt\v(Mitieth  of  the  crop.  Intelligent  planters  there  n'al7*':i 
ne(*es>i'ty  tor  a  home  supply  of  breadstuff';  for  yeara  they  have  talkhl. 
and  sometinies  slowly  aeted  in  that  direction ;  they  are  "always  ti/> 
blest "  with  «liversity  and  abundance,  but  each  waits  for  his  neij;lilH»rr«» 
•* diversify,*'  whih*  lie  puts  in  an  extra  acre  of  cotton  with  the  cxpti'Ui 
tion  of  hi^^her  ]n"ices. 

The  Atlanlie.  States  made  no  increase  in  ai-ea,  and  the  Western  winter- 
wiK'at  States  sutfere<l  some  decrease,  as  did  also  the  s]>rin;j:- wheat  Stares. 
This  deelint*  is  largely  in  the  southern  counties  of  Wisconsin  ami  Min- 
nesota, and  in  the  northeastern  districts  of  Iowa.  It  is  caused  l»yih^ 
extension  of  dairying  and  stock  fanning  generally,  in  acconlamv  wirh 
an  inexorable  l:i  w  of  progress  in  agriculture,  which  comjiels  the  ahiimlrtn- 
nn-nt  of  one-idea  croi)i)ing  u])on  ])enalty  of  loss  of  proiit. 

TluM'e  was  geiienil  exemption  from  winte.r-killinjr,  and  the  promise  of  s 
a  good  eroj)  was  early  and  ])ositive.  In  July  condition  of  winterwlipa: 
aveiaged  lot  and  spring-wheat  100.  The  Octobc»r  returns  indii'Mt»*«la 
yit'hl  of  al)out  1.*^  bushels  ])er  acre,  which  has  been  rarely  excndrl 
the  averages  being  12  bushels,  and  that  of  last  year  about  10  Inishuli 
The  ])reliminary  estimates  slightly  exceed  500.000,000  bushels. 
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■  «■•••••■ •«« 


M:»in«    512.HiO      Twjiu'hhoo 

»w  llampMhin' !  14^.7nO      W.-nt  Vlrjjinia. 

Vi-iinunt          37rt,Oi»0      Kt-jiliu-ky 

M:i"*sjnliii^i  iT-» I  'M,  lOu      Ohio 

Kh'-il."  Ih'.m'I : Muhitfun  .. 

('«iimi'.Tiiiit I  4.'l,ri'W)      linli:iu:i  ... 

N»w   V-.lk    I  ]:.  U.\'JI10        lUrlliiiH 

^■|■w  .Iri-i'v I  :', onH. 7iiii      WiMi-miHin  . 

lVim.H\lv;mi:i j  2ii.  :{ih»,  7jX>      Miiiin-aota  . 

Drliw.i-.' '  1.  •J«i(».  liiH)      Towa 

M:ir'-  liiwl I  H,  ».."»ri,  G(H)      MiHH<»iiri ., j 

Viti:iii  =  a    '  NHIl.  li'U      KansMS    ! 

Nmtlj  <'.ir.ilina I  r>.  4iM.  mm»      Nflir.i.^ksi,.                                               ' 

S..mli  ('.iimIi'i.i    ■  1.7"-':>.  «M'iu      c'alif.iinia  . 

r,.iir.'i:i 3,h',2.m»U      Oiv-i'ii 

Kli.iiil.i    1  fi"0       Nfvailji 

^\l.,l,:iiiia !  1.7l.H).>MiO       r«ili»i.iilo.. . 

Mi-.MM^ipln I  *j:.o.  Hu)  I  Teniturics 

Liiiiiiti.ni.1 i  7.  i'<H)  ! 

Ti'\;"»       '  4,17X7(10  I            Total .'■■i.l.Te.'.^ 

Aili.in.>«;i.n |  1,  r.WJ,  lUO  ■ 


g.PTI. 

?' 

4. 

-.■4 

'*i 

i:. 

'^\ 

.•« 

4" 

;v 

r.« 

m^' 

II- 

«l 

4:- 

4'.: 

T 

ri- 

■I 

t» 

t'w 

• 

2i 

U' 

»«; 

iT. 

■:. 

-■» 

4": 

.■■t 

m  i  ■ 

;.:,» 

'■* 

3;. 

•-•;■. 

d 

14 

.1 

:i;. 

*>"c- 

i« 

'  ■. 

1-. 

■ 

J" 

i: 

.« 

1. 

:.:«• 

• 

1« 

l..^ 

•• 

OATS. 

Tiiis  rw.p  in  its  uses  is  so  allied  with  corn  that  the  low  yield  an<l  liV- 
prire  olinai/e  last  season  had  its  etleet  upon  t\u\  priei*  of  oats.  ainlT'i; 
in(!J*a<''  of  value  stinmhiteil  in  turn  the  extension  of  an^-i,  so  \h\'' 
jH-r  tent,  wa^  added  to  tlie  bn^adth.  On  the  1st  of  Jiine  tbi»  coiulili"! 
nf  ihe  erop  w:is  iiiulier  than  in  any  previous  year  sineo  IStJS.  Tiir '»!!'*' 
iMTral  ernp  tluil  liid  not  meet  with  «lisaster  last  year  was  exeee^linJy 
pKiiiii^in;:  at  ihe  eomineneeiiient  of  llie  ju'esent  season,  promising  aiuulitr 
lai::^'  vii  hi.  hi  Jiilv  the  i»n»inise  was  siill  good  of  more  than  au  avri- 
:i,ue  cioji.  Tlirie  Were  sniiir  ri-porfs  ni  tJM'  armv-wonii.  ajdiis,  aials'.'.i:! 
in^ert-<  at  tii.'  ion(s  popnlarlv  drserii>ed  as  'Mnidii«*ts,"  in  Marylaml  i«3«^ 
Virginia.  I'lie  aija\ -WiHin  was  iiijarions  in  West  Virginia,  aiuliu  Mis- 
souri ihc  chineh-bug  ai)pciued  in  some  force. 
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Tfae  average  of  general  conditioo  kept  up  to  100  until  harvest,  i.  e., 
the  average  result,  though  varying  in  different  Btates,  equaled  iu  the 
aggregate  a  full  yield  for  all.  This  has  happened  bat  once  in  thirteen 
yeais,  in  1877,  when  the  average  yield  per  acre  was  31,6  bushels,  and 
tbe  average  value  only  2d.2  oents  per  bushel,  the  lowest  price  for  thir- 
teeu  years  with  the  exception  of  1378,  when  with  another  crop  of  larger 
area  and  nearly  as  great  a  yield  per  acre,  and  a  large  surplus  from  1877, 
the  price,  fell  to  34.8  cents  in  December. 

The  average  yield  from  1871  to  1881,  inclusive,  was  27.6  per  acre, 
about  a  bushel  more  than  the  average  jHeld  of  com  for  the  same  period. 
XLe  average  price  on  the  first  of  December  has  averaged  36.1  cents  for 
the  sume  term  of  years.  From  187C  to  1879  the  annual  average  was 
below  this  figure  on  aoconut  of  good  yields  and  increase  of  area.  In 
]  S80  enlarged  demand  broaght  the  average  to  36  cents,  and  in  1881  tbe 
scarcity  of  corn  advanced  it  to  46.1  cents.  With  a  large  corn  crop 
there  would  have  been  no  advance.  The  yield  per  acre  of  the  present 
crop  is  above  on  average  of  a  series  of  years,  and  the  iiroduct,  with 
increa.sed  area,  is  the  largest  ever  harvested  in  tliis  country.  The  pre- 
llmiuary  estimate  of  production  in  1882  is  as  follows: 
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BARLEY. 

There  has  l>een  a  small  increase  of  ajva,  enlarging  to  breadth  slightly 
above  two  million  acres,  and  an  average  yittid  has  been  obtained,  mak- 
ing  a  ciop  of  nut  less  than  forty-five  million  bushels,  yet  the  supply 
docH  not  Nulli(!e  for  home  consumption.    Though  a  small  export  trade 

carried  on.  the  importation  is  larger  by  millions  of  bushels.  The  per- 
centage of  the  supply  that  is  imported  is  greater  than  the  percentage 
Df  any  cereal  product  exported,  wheat  only  excepted. 

The  average  yield  per  acre  of  barley  for  a  series  of  years  has  been 
iionnd  to  be  twenty-two  bushels;  it  was  greater  in  1871,  1873,  1878, 
1879,  and  1H8U,  aa«l  less  in  intervening  years.  It  is  nearly  tweuty-tbree 
tbe  prt^sent  \c;ir. 

Calit'orni:),  New  York,  and  Wisconsin  fiimisb  more  than  half  the 

■eagi',  iiLid  with  Iowa,  Minnesota,  and  Nebraska  e?[ceed  tbree-fourths. 
very  little  Ls  gi-uwn  in  the  South,  usually,  and  the  increase  the  present 
year  is  very  suiall. 

It  ifi  a  noticeable  fact  that  the  only  cereal  of  wliioh-  the  United  States 
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never  produces  a  supply  for  home  consnniption  is  the  one  -whicb  yiel 
a  higher  value  per  acre  than  any  other.     The  average  yield  audVal 
per  acre  for  eleven  years,  from  1871  to  1881,  iuclasive,  is  thus  o 
tively  presented  : 
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A  prominent  reason  for  the  higher  valae  of  product  per  acre  is  t 
fact  that  the  cultivation  of  this  grain  is  confined  to  the  northerns 
tion  of  the  country,  where  the  yields  of  all  cereals  are  higher.   It 
grown  mainly  in  the  fertile  and  improved  districts  of  New  York.i 
rich  lauds  of  the  Northwest,  and  in  California,  on  soils  generallvVj 
adapt>ed  to  the  crop.    From  recent  increase  of  arear— the  breadtb      ii 
doubled  in  fifteen  years — it  would  appear  that  the  effort  to  keep 
with  consumption  would  ultimately  succeed.     The  imports  arereoeiRi 
from  Canada,  being  grown  principally  near  the  State  of  New  Yorti 
which  one-third  of  the  beer  of  the  country  is  manufactured.    This  pifl 
imity  to  the  place  of  manufacture  overbalances  the  dutv  on  the  f 
Barley  is  nearly  all  transported  by  rail  or  water,  bearing  chargw 
transportation,  while  four-fifths  of  the  com  and  oats  are  required  1 
home  consumption. 

POTATOES. 

The  reduction  of  the  supply  of  potatoes  in  1881,  amonnting  to  a 
70,000,000  bushels,  and  the  uupreQjBdented  prices  which  followed  « 
a  failure,  stimulated  the  effort  to  achieve  independence  of  foreign  p 
ers,  who  received  nearly  five  million  dollars  for  a  quantity  (8,7SS 
bfushels)  that  only  made  good  one-eighth  of  the  deficiency;  and< 
result  was  naturally  an  increase  of  area  amounting  to  7  per  cent, 
crop  is  becoming  more  important  than  ever  before  in  the  South.    '. 
toes  have  formerly  been  grown  very  sparingly,  in  gardens  only 
used  for  a  few  days  or  weeks  in  the  spring  as  a  vegetable  of  ixk 
rarity.    Their  use  has  increased  of  late,  and  their  shipment  Noni 
an  early  product  is  increasing  with  the  development  of  railroads 
the  tendency  to  '^  trucking;  ^  but  it  is  a  lesson  that  has  been  well  1 
that  garden  vegetable's,  roots  and  the  small  grains,  all  products ' 
flourish  in  higher  latitudes,  must  be  grown  in  autumn,  in  wi 
early  spring,  before  the  heats  of  summer  reach  their  greatest  elevj 
So  potatoes  are  planted  on  the  Gulf  coast  in  December  or  JaunBT 
little  furtlier  north  at  a  somewhat  later  date,  adapting  the  time  of 
ing  to  the  close  of  the  si^son's  moderate  temperature.     But  ther 
sprunji^  up  a  practice,  wliich  should  be  encouraged,  because  it 
possible  a  winter  ripply  for  the  masses,  promising  to  increase imn 
tlie  coiisiiinption  of  this  vahiable  food  product  which  cannot  endoi 
heats  of  summer.    This  practice  is  worthy  of  general  extension, 
should  give  th(»  Irish  potato  a  i)lace  side  by  side  with  the  sweet i 
as  a  winter  IochI  for  every  (Liy's  consumption.     It  is  by  late 
planting  and  early  fall  growth,  ripening  before  frost*     lu  high 
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and  elevations  there  faas  been  some  difflcnlty  in  gettinff  an  aatamn  orop 
fiilly  matured.  By  making  two  crops,  one  in  winter  and  early  spring, 
tbe  other  in  the  autumn,  it  is  possible  to  have  a  continuous  supply,  and 
Beed  potatoes  grown  at  home,  instead  of  being  brought  Irom  the  ITortfa 
as  formerly. 

Tlie  crop  start«d  veil,  and  in  July  its  condition  vas  102.  The  great 
potato  regions  were  reported:  New  York,  08;  Ohio,  102;  Michigan,  99; 
Indiana,  IU5;  Illinoia,  104;  Iowa,  101.  Ou  the  first  of  August  the  av- 
erage was  101.  A  great  reduction  usnaDy  occurs  in  August,  the  month 
of  droughts,  and  this  season  was  not  altogether  exceptional,  the  average 
of  condition  fiilliug  to  02  in  September,  and  to  81  in  October. 

In  New  York  eon<litiou  declined  to  70,  and  ranged  70  to  35  in  New 
England,  the  result  of  drought.  In  New  Jersey,  where  the  drought 
wau  Bomewhat  less  severe,  it  was  82.  The  promise  continued  high  in 
the  Ohio  Valley  and  in  Michigan,  but  declined  somewhat  in  the  States 
of  Wiflconsin,  Minnesota,  and  Iowa. 

Last  .year  the  decline  in  August  was  from  92  to  70,  falling  to  6  on  the 
first  of  October,  the  yield  per  acre  falling  to  53.5  bushels  per  acre,  the 
lowest  ever  recorded,  the  highest  being  110.5  iu  1875,  and  the  average  of 
eleven  years  84.2  bushels  per  acre.  As  the  supply  governs  the  price, 
tbe  average  was,  of  course,  unprecedented,  being  90  cents  per  bnshef 
in  December,  while  higher  prices  ruled  for  a  portion  of  the  consumption 
remaining  at  a  later  date.  The  lowest  average  December  price  in  eleven 
years  was  38.9  cents  in  1875,  and  the  average  for  the  period  56.1  cents. 
The  average  value  per  acre,  for  the  same  period,  is  947.08.  Small  as 
was  the  crop  last  year,  the  average  price  was  (48.63,  which  has  not 
been  exceeded  in  any  season  since  1874,  illustrating  the  fact  that  par- 
tial failure  of  a  crop  does  not  reduce  the  income  received  from  it. 
While  this  is  tme  as  a  rule,  it  does  not  mitigate  the  hardship  of  indi- 
ridnal  losses,  which  are  distributed  among  the  careless  and  unskilUbl 
fanners,  the  enterprising  cultivators  usually  getting  good  crops  and 
high  prices,  and  reaping  rewards  instead  of  suffering  <^mage. 


COTTON. 

In  1879  the  area  in  cotton  had  reached  14,480,000  acres,  by  censna 
returns.  Tbe  unofficial  estimate  of  the  nndersigned,  after  a  series  of 
ofiicial  estinifttes,  from  1806  to  1877,  inclusive,  was  14,500,000  acres 
prior  to  tbe  rensiis  tabulation.  The  following  are  his  official  estimates 
for  the  succeeditig  three  years; 
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The  increase  was  10  ppr  wnt.  in  18W>,  nearly  Are  (n  1881, 

the  present  year  a  small  decliue  is  rL-ivirtwi  in  everv  Si«ri»  hwtH 
Teican,  the  Inrge^t  in  proilactiou,  aod  Virginia,  one  of  tht  .snwIlM, 
The  overflnw  oii  the  Mississippi  uaiised  somo  nMluetiou  of  nrwt,  imi  In 
the  other  States  a  prevailing  couvictiou  tliut  t-oltcin  Ijad  beoj^imf  com- 
pararively  too  prominent  for  the  UIifbesE  profit  hi  the  distribiiiiim  ol 
crop  areiM.  While  this  conviction  nppeeri'd  to  be  eeneral  nmong  iukI 
ligent  growers,  the  old  habit  of  too  exclusive  ootton-jfrowiiifr  viw  Um 
strong  to  effect  nmch  redaction.  Stmilar  views  faavA  Iw^n  eutertulnd 
less  B«iierally  for  years,  with  a  constant  inorenBe  of  cotton  an-B.  !! 
therefore  not  siirprjsing  that  the  rMliiction  lb  only  2  or  3  pt^rwiit. 

The  planting  season  was  not  favorable,  t«niper»lnre  belug  Inv 
April  and  Miiy,  and  moistnre  exoessix'e,  citusiug  ileflttieiit  Dt4ni<l<i,r» 
plantinR,  slow  growth,  and  antbrifty  sppeamuoe.  Wltli  sncb  ooi^ 
tions,  the  aplils  flourishes  and  rust  appearx.  The  Jnne  report  Avntfd 
the  lowest  cnnilition  at  that  date  since  1874.  The  July  report  shrtwrf 
decided  improvement,  with  oonditiou  within  ouy  point  of  the  Jiilyw 
©rage  of  1877  and  1870,  but  not  ennal  to  that  of  ISSO.  It  w>w  uoiiwi 
that  there  wan  an  entire  absence  of  unhealthfnl  eontl  itions.  The  phnif 
were  uniformly  vigoroiia  and  thrifty,  rendering  |KKtatl>le  a  larjte  c-rap, 
with  a  coutinuauce  of  favoring  weather,  wbieh  furttinutfily  wan  oii.fnji' 
in  a  high  degree,  so  that  the  Aiigusi  retiini  was  94  iifraiiist  Dl  iii  Aiui* 
of  the  eonsus  year.  In  Beptemlier  02  was  reache<l,  thA  8iniie  as  is  1^ 
a  flgura  higher  than  in  any  other  Septendier  of  the  laal  ti-n  yearn  Is 
Octoljer,  alter  the  (Iret  picking,  wLen  the  eflV-eta  of  ilroiigiit,  aiann, 
and  flof>ds,  and  ravages  of  inM'ct^  are  seen  uuU  ctilonlnlud,  then 
almost  Invariably  seen  a  rcduelion  iu  averagi^  of  eondltion.  Tlii)  fs 
the  average  was  S8  against  C6  fn  1881,  84  in  1880,  niid  81  In  M 
These  figures  give  a  good  idea  of  the  fniitfatutwa  of  thiwe  nwr'W'tit 
seasons  at  that  dat«,  though  the  ultimate  result  is  moiliBed  t^tbn 
nJMUtbs  of  further  developmeut  and  harvesting.  The  iiidicaitionsPfOr 
tober  were  substantially  those  of  November  following,  when  tlw  J*l 
per  acre  was  given  looking  to  a  crop  o{  ti,(t3(i,UO0  buliia  of  460  pmi 
of  uet  luit,  or  4UU  ponnds  gro«8-  This  is  not  given  as  an  cetiniHttt' 
the  Ktatistieian,  but  as  the  result  of  the  i-eturns  of  Xovember  ottreWl 
reviseil  and  uonsutiduted.  The  liuiil  report,  sliowin^  the  coocIuhid^I 
tlie  piekiug  at  its  close,  is  not  yot  made.  The  figures  uf  yield  ptftff 
make  the  foUowing  aggregates :  ' 
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The  serious  injnry  justly  apprehended  frrtui  lrtlfin..KB  ami  "i" 'I 
growth  did  not  oouur.    KilUug  Ci-oat«  wcie  uvorywhuro  Ittieitl       ' 
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of  immature  bolls,  in  some  distariots  estimated  at  10  per  cent., 
in  parts  of  Noilh  Carolina,  Tennessee,  Arkansas,  and  North- 
as,  and  in  a  less  degree  in  other  States  of  the  cotton  belt    In 
u  Mississippi  frost  was  reported  twenty  to  thirty  days  later 
averafje  years.    The  weather  has  been  generally  favorable  for 
;   at  many  points  exceptionally  good.    The  reverse  has  been 
portions  of  Louisiana  and  Northern  TexaS|  in  some  counties  of 
.18,  and  other  parts  of  the  Southwest,  from  continued  wet 
.    Losses  from  the  boll-worm  continue  to  be  reported,  mdiulj 
tlio  Mississippi.    This  insect  has  probably  caused  as  much 
as  the  caterpillar  this  season. 

SUGAR  PEODUCTS. 

eason  has  been  unusually  favorable  for  the  growth  and  matur- 
jujrar  cane,  and  one  of  the  largest  crops  of  recent  years  is  as 
The  Department  returns  of  results  have  not  vet  been  received, 
yet  too  early  to  obtain  full  data  of  the  manuracture.  The  indi- 
however,  favor  an  aggiegate  of  the  Louisiana  crop  exceeding 
hogsheads  of  sugar,  probably  not  less  than  250.000,000  pounds, 
orghum  experiment  has  resulted  the  present  season  in  the  pro- 
of a  good  grade  of  sugar,  manufactured  at  an  apparent  profit, 
fiictories,  one  of  which  produced  319,000  pounds,  and  in  experi- 
production  of  small  quantities  at  several  points  in  the  North- 
rhe  aggregate  will  exceed  half  a  million  pounds, 
sugar  has  been  made  successfully  for  three  successive  seasons 
jriiia,  at  one  factory.  The  Maine  factory,  which  was  in  opera- 
ree  .years,  producing  in  one  season  1,200,000  pounds,  and  in 
1,000,000  pounds,  was  obliged  to  suspend  operations  for  want  of 
hich  fiuiners,  inexperienced  in  sugar-beet  culture,  thought  they 
ot  aflbrd  to  produce  at  the  prices,  viz,  $5  to  $0  per  ton,  the 
production  being  ten  tons  per  acre. 

eason  has  been  favorable  for  the  production  of  a  good  quantity 
luin  sirup,  and  the  reports  concerning  quality  indicate  gradual 
»uient  in  the  methods  of  defecation  and  clarifying.  There  has 
Qarked  increase  in  area  in  some  sections  of  the  South  and  West. 

SEEDLN^G  OF  WINTBE  GRAIN. 

etums  of  December  relative  to  winter  wheat  and  rye  show  a  very 
icrease  of  area.  In  the  South  there  is  little  increase,  except  in 
i,  North  Carolina,  and  Texas.  Kentucky  and  We>st  Virginia 
larged  their  area,  and  Kansas  has  made  some  increase, 
me  parts  ot  the  Middle  States  the  autumn  was  somewhat  too  dry, 
)  cro])  is  generally  in  good  condition.  It  is  looking  fairly  well 
lout  the  tSoutli,  though  the  sowing  has  been  later  than  usual. 
s  of  Texas  the  weather  has  been  too  dry,  and  the  pressure  for 
kicking  has  been  an  obstruction  in  some  districts.  Condition  is 
iroughout  the  West,  nearly  u^)  to  the  normal  standard  of  full 

lessian  fly  attacked  early  sown  wheat  in  Delaware.    The  fly  has 
some  liclds  in  the  Shenandoah  Valley  and  in  Southwest  Vir- 
Freijunit  mention  is  made  of  similar  damage  in  Tennessee  and 
ky.    In  Ohio  such  reports  are  less  frequent,  yet  the  tiy  has  made 
earaiue  at  many  i)oints.    In  Indiana,  Illinois,  Miss<mri,  and 
earl3'  sown  wheat  lias  been  attacked,  but  the  injury  has  not  gen- 
en  severe,  and  is  nowhere  considered  irreparablei 
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In  the  more  Soathem  States  seeding  was  not  completed  on  the  M 
of  December,  so  that  the  present  report  cannot  indicate  fully  the  com- 
parative area,  which  can  be  more  satisfiEMStorily  shown  iu  the  retamof 
next  April. 

CONCLUSION. 

The  estimates  of  various  minor  crops  of  1882  are  not  yet  completed, 
but  will  be  given  soon  iu  a  special  report,  together  with  the  {i:eneral 
estimates  of  area  and  local  values,  with  dcyductions  of  yield  per  acre, 
value  per  bushel^  per  acre,  &c. 

The  comparative  numbers  and  value  of  the  different  farm  animals 
will  be  returned  in  January,  1883,  and  will  be  included  in  the  same 
report. 

J,  E.  DODGE. 

StaUsticuin, 

Hon.  Geo.  B.  Lorino, 

Commissioner. 
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DEPABTMENT  of  AaUlOULTWKj 

Washingtatiy  D.  (7.,  November  20, 1882. 
To  the  Fresiffent: 

I  respectfully  submit  the  annual  report  of  the  Department  of  Agzi- 
eulture  for  the  year  1882. 

During  the  past  season  the  work  of  the  department  has  been  vigor- 
ously prosecuted  ou  the  line  laid  down  in  my  communication  of  Novem- 
ber 25, 1881.  I  have  made  personal  investigation  of  the  condition  of 
farmiug  in  most  of  the  great  agricultural  States  of  the  Union,  and  have 
been  deeply  impressed  by  the  energy  and  skill  with  which  the  industry 
is  conducted  and  the  manifest  success  which  attends  it,  as  evinced  by 
the  prosperous  appearance  of  the  lands  and  homesteads  of  the  people. 
1  have  visited  as  many  of  the  agricultural  colleges  as  possible,  and  have 
endeavored  to  impress  upon  these  institutions  the  desire  of  the  depart- 
ment to  cooperate  with  them  in  their  efforts  to  diffuse  sound  practical 
information  throughout  the  country  for  the  benefit  of  those  who  are  en- 
gaged in  conducting  our  great  industrial  enterprises  and  developing 
the  enormous  wealth  of  our  resources.  And  whenever  an  object  of  im- 
portance connected  with  the  industry  which  this  department  represents 
has  presented  itself,  I  have  employed  competent  investigators  to  explore 
and  report.  The  liberally  increased  appropriations  made  at  the  last 
session  of  Congress  for  the  benefit  of  the  department  have  been  used  in 
such  a  manner  as  seemed  most  promotive  of  the  objects  which  that  body 
had  in  view,  and  the  expenditures  have  been  confined  strictly  to  the 
divisions  and  work  for  which  the  appropriations  were  specifically  made. 
Provision  has  been  made  for  the  care  and  protection  of  the  valuable 
collections  of  minerals,  ores,  woods,  and  agricultural  products  presented 
to  the  department  by  the  exhibitors  at  the  Atlanta  Exposition  of  1881, 
and  in  a  temporary  and  convenient  building  on  the  grounds  of  the  de- 
partment these  collections  have  been  admirably  arranged  for  easy  access 
by  those  who  desire  to  witness  the  producing  capacity  of  those  sections 
of  our  country  which  have  ftimished  the  exhibits. 

A  new  building  is  nearly  completed  for  the  storing  and  distributing 
of  the  large  amount  of  seed  now  provided  by  (Congress. 

077 
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Tlie  success  wliicli  attonded  tlie  conventions  held  at  the  department 
in  January,  1882,  has  induced  me  to  call  others  in  Januan-,  18S3.  to 
which  ro|)resentativ(\s  of  the  agricultural  collejjes  and  societies  have 
been  called  together  lor  the  i)uq)08e  of  discussing  the  most  important 
points  relalin;;  to  a<j:ricultural  education,  the  animal  industry  of  the 
United  Stat(\s,  and  the  cotton  industry. 

I  have  received  throuj^h  the  State  Department  a  commnnication  from 
Ilaniburfj,  rociuesting  this  country  to  unite  with  the  great  agricultural 
nations  of  Kuro[)e  in  an  exhibition  of  domestic  animals,  and  the  various 
methods  of  ft'cding  and  plans  for  shelter,  in  July,  1883,  which  I  trust 
will  receive  the  couLsideralion  of  Congress. 

DIVISION  OF  GARDENS  AND   GROUNDS. 

The  nunibiT  of  plants  distributed  since  my  last  report  amonDts  to 
about  70,000.  The  seeming  falling  off  in  numbers  ft'om  those  of  rec^fut 
years  is  due  to  the  reduction  of  the  number  of  tea  plants,  that  distribu- 
tion being  i>artly  met  with  plants  fi-om  the  tea  nursery  in  South  Caro- 
lina. Coiupared  with  the  anu)unt  of  appropriation  available  for 
particular  work,  the  number  of  plants  prt>pagated  is  large,  and  as  they 
are  mainly  packed  so  as  to  l>e  sent  through  the  mail,  a  considenble 
amount  of  labor  is  re<iuire<l.  About  4,500  packages,  averaging  15  pi 
to  each  package,  necessaiily  involves  much  manixiulation  in  their pj  u- 
ation  for  the  )>ost  ohice. 

Attention  is  again  directed  t^  the  necessity  of  establishing  brancbei 
of  this  division  in  semi  troiiical  climates  for  the  more  extensive  propi^ 
gation  of  semi-tro]>ical  ])lant3.  The  doniands  of  the  country  for  plantt  ; 
of  this  character  for  the  ]>urposes  of  experimentation  are  eoustaut 
persistent,  and  as  the  de))artment  is  at  present  situated  in  regard ti 
facilities  and  <Micourageuumt  in  the  propagation  of  such  plants,  be 
little  of  essential  value  can  be  done. 

The  distribution  of  economic  jdants  is  prosecuted  to  as  great  anfl" 
tent  as  the  capabilities  and  approjiriations  for  this  particular  pan 
will  admit.     J^^tVorts  towards  the  introduction  of  the  tea  plant 
vigonmsly  uiaintained.    The  tea  plantation  instituteil  in  the  springs: 
18.S1  is  progH'ssing  favorably.    Several  acres  have  been  planted 
the  plants  are  making  a  satisfactory  gi'owth,  so  that  in  the  course  of  i 
few  years  thi^y  will  be  in  good  condition  to  fairly  test  the  qaestiootf 
profitable  manufacture,  which  is,  in  fact,  the  only  point  now  awaiting 
consummation,  the  question  of  the  adaptability  of  climate  to  themtft 
growth  of  the  plant  hii\  ing  long  been  favorably  determined. 

BOTANICAL  DIVISION. 

The  work  of  the  botmiical  divisicm  has  been  steadily  pursued  tlironfrli- 
out  the  vf'ar.  (lood  jjrogn'ss  has  been  made  in  proimring  and  mounting' 
speciuiens  and  incorporating  them  in  their  proper  places  in  theho^ 
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arinro,  thereby  rendering  available  for  study  and  consultation  a  large 
number  of  new  speciineus. 

Tlie  collection  has  been  largely  increased  during  the  past  year  by  the 
purchti&e  of  plants  from  Florida,  Arizona^  New  Mexico,  Texas,  and  the 
Pacific  slope,  and  a  few  from  other  points.  Several  packages  of  Arctic 
plants  have  been  received  through  the  Smithsonian  Institution,  and 
numerous  small  packages  from  various  persons,  part  as  donations,  part 
as  exchanges. 

Packages  of  plants  have  been  sent  out  to  individuals  as  exchanges^ 
also  to  persons  making  a  special  study  of  some  order  of  plants,  and  to 
institutions  of  learning.  The  work  of  describing  and  illustrating  our 
native  grasses  for  the  annual  report  has  been  continued^  preference 
having  been  given  to  those  species  concerning  which  special  inquiries 
have  been  made  during  the  year  by  agriculturists  and  stock-raisers. 

Circulars  making  inquiries  concerning  the  various  species  of  grass 
relied  upon  for  hay  and  grazing  were  sent  to  the  Southern  States,  to  the 
Pacific  slope,  and  to  the  Territories.  Much  valuable  infonnatiou  was 
obtained,  a  digest  of  which  is  given  in  the  annual  report. 

mCBOSCOPICAL  BITIBIOK. 

During  the  past  year  the  work  of  the  division  has  been  of  the  ususd 
varied  character.  Many  microscopical  examinations  have  been  made 
of  breadstufifs,  milk,  butter,  cheese,  sugar,  gluooee,  oleomargarine,  food 
oils,  lard,  vegetable  fiftts,  &c.,  and  in  some  instutces  new  methods  dis- 
covered for  the  detection  of  artificial  impurities  in  them. 

Investigations  have  been  instituted  to  discover,  if  possible,  the  pri- 
mary cause  of  what  is  known  as  pear-tree  blight,  so  destructive  to  the 
interest  of  orchardists  in  the  Northwest,  where  sometimes  a  thousand 
Talnable  pear  trees  are  destroyed  by  this  disease  in  a  single  orchard  in 
a  season.  yV  large  collection  of  microscopic  sections  have  been  made 
and  mounted  to  illustrate  the  distinctive  peculiarities  of  different  species 
of  oaks.  These  investigations  have  a  speoial  commercial  and  botanical 
value. 

The  microscopist  has  also  made  investigation  for  several  divisions  of 
the  department,  and  in  some  instances  for  the  general  government. 
Correspondence  has  also  been  kept  up  with  eminent  European  micro- 
seopists  as  well  as  those  of  the  United  States,  and  specimens  having 
relation  to  the  work  of  this  division  exchanged. 

OHEMIOAL   DIVISION. 

The  work  of  the  chemical  division  has  been  devoted  largely  to  investi- 
gating the  sugar-produciDg  qualities  of  sorghum,  beets,  and  other  plants, 
as  provided  for  by  Congress.  The  analyses  of  last  year  have  been  re- 
peated, aud  many  varieties  of  sorghum  raised  on  the  grounds  of  the 
department  have  been  subjected  to  careftd  laboratory  examination. 
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The  laboratory  work  of  1882  will  be  necessarily  extended  beyond  t 
time  fixed  for  the  issae  of  the  forthcoming  volume,  and  mast  therefi 
be  retained  for  a  future  publication.  Thirty-five  new  varieties  of  Borghi 
from  Natal,  India,  and  China  havebeen  subjected  to  daily  examinati< 
and  I  am  informed  by  the  chemist  of  the  department  that  preparati 
is  made  for  analyses  of  nineteen  varieties  of  bag^asse,  four  varieties 
leaves,  twelve  varieties  of  juices,  twenty-five  varieties  of  siraps  i 
sorghum,  together  with  three  hundred  and  fifteen  vegetables,  fifty  i 
mens  of  wheat,  and  twenty-five  of  soils,  during  the  immediate  fa 

Fifty-four  miscellaneous  analyses,  including  minerals,  spring  and  w 
waters,  peats,  soils,  cereals,  shales,  kaolins,  fertilizers,  tanning  materia 
waste  products  of  glucose  manufactories,  marls,  &c.,  have  been  perfcxm 
during  the  last  season,  and  several  hundred  determinations  of  wat 
nitrogen,  and  proximate  principles  have  already  been  made  on  the  yi 
etable  samples  enumerated,  and  an  increasing  amount  of  oorrespondec 
has  received  constant  attention. 

At  tlie  request  of  the  chemist  of  the  department,  I  submitted  the 
ghum  analyses  and  work  of  his  division  to  the  National  Acadi    jr 
Sciences  on  the  30th  of  January  last  for  investigation  by  that  body, 
committee  appointed  for  that  purpose  entered  upon  their  work  wi 
great  zeal  and  energy,  and  their  report,  which  was  laid  before  m6,i 
on  July  21,  withdra>vn  formally  by  the  secretary  of  the  academy,  * 
such  action  as  the  academy  may  deem  necessary."    On  the  15th  of  2i 
vember  current,  the  president  of  the  academy  presented  to  me  the 
report  of  that  institution,  a  long  and  elaborate  document,  containing 
review  of  the  history  of  the  sorghum  industry  for  twenty-five  yean, 
statement  of  the  scientific  investigations  made  in  this  country  and  i 
Europe  into  the  quality  of  sorghum  and  maize  as  sugar-producing  plant 
a  careful  examination  of  the  chenucal  work  of  the  department,  a  laq 
volume  of  testimony  received  from  sugar  manufacturers,  and  certai 
suggestions  with  regard  to  future  investigations  and  the  work  of  tk 
department.    This  report  is  evidently  the  result  of  infinite       b, 
has  been  subjected  to  careful  revision,  and  I  trust  it  will  be ; 
valuable  text-book  for  those  engaged  in  the  sorghum  sugar  indi      y. 
a  review  of  the  successes  and  failures  which  have  attended  this  indi 
it  is  invaluable.    As  a  guide  to  those  who  are  engaged  in  it,  it      tiii 
all  the  important  results  that  have  thus  far  been  obtained  by  thee 
in  his  laboratory  and  the  manufacturer  in  his  mill.    This  report,  U 
with  a  most  vohuiiiuous  appendix,  making  an  interesting  mass  of  mattt 
far  too  large  to  be  inclosed  in  the  annual  volume  of  the  departm' 
this  year,  will  be  issued  at  an  early  day  as  a  special  publication. 

The  business  of  iiiarmfacturing  sugar  from  sorghum  at  the  de; 
ment  having  failed  in  1881,  and  having  furnished  discouragement  ra 
than  iiifonnation  to  those  engaged  in  it,  I  have  called  upon  the  sor 
manufacturers  themselves  for  such  information  as  they  oould  fiimislii 
m  accurate  manner,  for  tbe  benefit  of  the  industry  they  repieaeat 
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,ve  also  made  the  same  request  of  the  mannfactarers  of  sugar  firom 
be  s.  I  have  received  assarances  from  nearly  a  hundred  manufacturers 
that  they  Trill  contribute  to  this  work,  and  I  feel  confident  that  I  shall 
in  this  way  receive  a  great  amount  of  valuable  information. 

I  have  endeavored  from  the  beginning  of  my  connection  with  the 
department  so  to  conduct  the  work  performed  here  as  a  part  of  that 
interesting  investigation  into  the  value  of  sorghum  now  going  on  in  the 
field  of  the  farmer,  and  the  mill  of  the  manufacturer,  and  the  laboratory 
of  the  chemist,  as  to  secure  for  what  appears  to  be  a  growing  industry 
all  the  information  which  unprejudiced  science  and  the  best  practical 
skill  can  provide;  and  I  trust  the  knowledge  I  have  gathered  will,  when 
published,  be  found  to  be  of  value. 

ENTOMOLOGICAL  DIVISION. 

The  work  of  the  entomological  division  has  progressed  satlsfkctorily 
during  the  year.  The  report  of  the  entomologist  includes  observations 
on  many  insects  that  have  attracted  attention  during  the  year,  while 
cial  study  has  been  given  to  those  affecting  the  principal  staples. 
Yet  the  observations  on  these  form  but  a  small  part  of  the  work  of  the 
division,  since  unpublished  notes  of  observations  and  experiments  have 
been  made  on  590  different  species  more  or  less  injurious,  and  about 
which  little  or  nothing  was  hitherto  known,  while  many  additions  have 
been  made  to  our  knowledge  of  the  habits  of  species  that  had  previ- 
ously been  but  partly  studied. 

The  chief  staples  have  during  the  year  suffered  comparatively  little, 

a  rule,  from  destructive  insects.    Yet  many  serious  complaints  have 

come  from  several  sections,  and  the  entomologist  has  given  particular 

attention  to  such,  visiting  the  localities  that  suffered  either  personally 

or  by  proxy. 

The  aggregate  damage  done  to  our  products  by  injurious  insects  is 
enormous,  and  few  fields  of  inquiry  promise  more  substantial  and  prac- 
tical results  than  systematic  and  intelligent  investigation  into  the  habits 
di  these  tiny  marauders,  and  the  best  means  of  counteracting  their 
ravages.  As  an  evidence  of  the  interest  in  and  appreciation  of  the 
work  which  the  department  is  doing  in  this  field,  some  2,500  letters  of 
inquiry  have  been  received  during  the  year,  most  of  them  requiring 
tall  replies.  This  correspondence  consumes  a  large  share  of  the  thne 
of  the  entomologist  and  his  assistants. 

The  United  States  Entomological  Oommission  has  ended  its  field 
work  and  has  well-nigh  completed  its  of&ce  work.  The  third  report  of 
the  Commission  has  been  finished  and  placed  in  the  printer's  hands, 

id  the  fourth,  which  is  a  revised  edition  of  Dr.  Biley's  report  on  the 
ootton  worm,  has  been  delayed  so  as  to  include  the  practical  results  ob- 
tained during  the  present  year.  The  fifth^  which  is  a  revised  edition  of 
Dr.  Packard's  report  on  the  insects  affecting  forest  treesi  is  in  course  of 

)paration. 
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In  addition  to  the  above  documents  several  bulletins  on  important 
inseclH  are  being  prepared,  as  also  a  bibliography  of  eeonomio  ento- 
mology, and  a  special  report  on  the  insect  diseiisea  afiecting  the  oraujie. 
Special  agents  under  tlie  direction  of  the  eutomologist  have  been  en- 
gaged in  several  ^videly  seiiamted  parts  of  the  country  makiug  nV 
servatlons  and  experiments  on  species  aflecting  the  orange  aud  the 
cotton  interests;  while  a  party  has  explored  the  northwest  regions o: 
the  United  States  and  Lritish  America  with  a  view  of  obtainiug  dati 
in  reference  to  that  scourge  of  the  West,  the  Rocky  Mountain  locust. 

The  course  of  exploration  was  through  Dakota  aud  Montana  to  Fort 
McLcod  and  back  down  the  South  Saskatchewan  via.  Winnepeg— the 
object  being  to  depart  from  beaten  routes  and  to  make  excursions,  bj 
the  way,  into  the  great  plains.  The  results  of  the  journey  warrant  tiic 
conclusion  that  the  destructive  insect  is  yet  in  altogether  insuffitieii: 
numbers  in  these,  its  native  haunts,  to  threaten  any  serious  migrations 
or  injury  to  crops  in  the  more  fertile  States  to  the  southeast. 

Ur.  liiley  has  for  some  years  past  made  it  a  point  to  endeavor  u 
collect  such  data  as  would  wan-ant  anticipation  of  locust  injury  or  im- 
numity,  and  the  anticipations,  as  set  forth  on  repeated  occasions,  have 
been  verified  in  a  remarkable  degree. 

The  farmers  of  the  West  have,  therefore,  so  far  as  the  data  obtaiaec 
warrant  an  opinion,  the  pleasing  assurance  that  their  cix>ps  will  net 
be  ravaged  by  locusts  in  18S3. 

The  army  worm  appeared  in  injurious  numl>ers  in  several  of  ffl^ 
Atlantic  States,  and  its  advent  the  present  year  was  also  anticipated 
by  the  entomologist,  wlio  en<leavored,  through  the  columns  of  the*i?^ 
cultural  press,  to  prepare  farmers  for  Uie  visitation.  In  like  inanne: 
timely  information  in  reference  to  the  cotton  worm  was  disseminated 
among  the  planters  of  the  overllowed  districts  of  the  Miss]ssi])pi  VaII<?; 
in  anticipation  of  possible  injury,  and  the  subsequent  immunity  fw- 
injury  was  no  doubt  largely  due  to  the  preparation  for  meeting  the  (".• 
in  its  incipioncy  which  i)lanters  in  consequence  made.  Important  ii 
provements  in  the  machinery  used  iu  poisoning  this  insect  have  Un- 
made, and  the  interesting  and  mooted  question  as  to  whether  orr" 
the  parent  of  the  worm  survives  throughout  the  year  within  the  liiii-'* 
of  the  United  States  has  been  definitely  settled  in  the  affirmative. 

Among  other  subjects  worthy  of  mention  in  connection  with  the  or.:- 
mological  division  is  the  introduction  and  cultivation  of  the  pyrc-thniii:' 
which  are  known  to  have  sucli  great  value  as  insect  destroyers,  and t'» 
powder  from  wliich  is  variously  sold  under  the  names  of  "  Persian  k 
sect  Powder/'    **  Ilulnicli/' i^-e.    The  entomologist  has  ascertained b; 
experiment  that  prr])arati()ns  of  this  plant  may  be  used  succt^ssfollyis 
the  tiehl  a;:ainst  several  of  our  worst  insect  posts,  and  its  cultivalK* 
over  as  wide  an  area  a.-;  possible  is,  consequently,  most  desirable.  A 
ciivular  giving  information  about  the  two  species  having  this  virtue ^'  ! 
accordingly  seat  out,  with  seed  that  had  been  imi)orted  fromKussiaos^l 
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the  Canoaans.  The  experience  so  far  bad  by  tbe  recipieoto  of  the  seed 
is,  on  the  whole,  moat  eiiconra^ng,  as  is  also  tbat  had  at  Wasbington, 
where  plants  of  both  species,  grown  from  seed  sown  in  the  fall  of  1880 
Bud  Bpriijg  of  18SI,  dotvercd  profusely  and  gare  a  powder  equal  in  its 
insecticide  quiditiea  to  any  prenonsly  tested. 

uisTniBonoN  or  UKca. 

Tabilaled  elatetaenl  thaieing  the  guatilitj/  and  kind  «f  »etdi  iMued  from  the  teed  iivMou, 
Drparlment  of  AgrUuUure,  nndtr  rpedal  appropriaUo*  aet  of  Congreaa  patted  April  11, 
1980,  e/  |20,(HI0/or  (lU  floi>dtd  di»kiett  toaDk 

DBacRIPTIOlt  or  BRH>8. 

Vegetable* 414,886 

PiBldcorn 48,644 

neldiMtMB 26,K7 

Field  beani 3,964 

PleW  millet 14,348 

AeldMtton 159 

Grand  total 508,968 

RtCAITTCL^TX. 

Benatonand  Members  of  Congress — ..  1,066,479 

State  Bgiioultaral  socjetiea 7,(88 

Btatietical  correapoodeuta ............... .....      909,177 

Special  appropriation £08,968 

Hi»oellaneuu8  applicauta 553,  £74 

Grand  totaU 2,896.476 

Tatmlaled  ilalemenl  thniring  the  guentilg  and  kind  of  iredt  ittned  from  Iht  teed  dirition, 
litparlmenl  of  Ayrivulliire,  ¥nda-  Ihe  gi-neral  and  tpeiAal  approprialiom  aclt  of  Congnti 
from  Julf  1,  l^Ttl,  lo  June  'M,  18tU,  inolutiet. 
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DISEASES  OF  DOUESIIO  AmiALS. — WORE  07   THX  TETEBIKARI 
"VISION. 

The  failure  of  the  com  and  bay  crops  last  year  resalted  in  the 
during  the  following  winter  months,  of  large  nimibers  of  fum  ai 
Since  the  opcuiiig  of  spring  and  the  reappearance  of  grass,  howe' 
past  season  lias  been  an  exceptionally  favorable  one  for  all 
domt'sfic  animals.     If  we  except  Texas  fever  of  cattle,  no  wit 
ppiileiiiic  has  prevailed  umong  any  class,  and  the  aggregate 
disease  will  be  less  than  in  many  former  years. 

ContagiotiN  plenro-pneumonia  still  prevails  among  cattle  in ' 
heretofore  infected,  but  the  area  of  the  infected  tenitoiy 
to  have  been  extended  during  the  year. 
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An  outbreak  of  disease  occmred  in  a  large  herd  of  cattle  in  Oulpeper 
Gonnty,  Virginia,  in  October  last  It  was  thonght  to  be  Texas  fever, 
and  Dr.  Miller,  a  competent  veterinarian,  was  directed  by  the  depart- 
ment to  visit  the  locality  of  the  outbreak  and  afford  such  relief  as  was 
in  his  power.  On  his  arrival  he  found  but  two  animals  remaining  on 
the  place,  and  they  were  reported  as  being  in  a  healthy  condition. 

A  number  of  cattle  had  died,  and  in  order  to  protect  himself  from 
further  loss  the  owner  had  shipped  all  those  that  showed  no  evidences 
of  disease  to  the  Baltimore  cattle  market. 

From  all  the  information  the  inspector  of  the  department  was  able  to 
glean  respecting  the  symptoms  of  the  malady  and  post  mortem  appear- 
ances of  the  animals,  he  was  led  to  believe  that  the  disease  was  conta- 
gious pleuro-pneumonia,  or  lung  plague.  However,  as  he  saw  no  sick 
animals  and  had  no  opportunity  of  making  a  post  mortem  examination 
himself,  the  identity  of  the  disease  must  remain  in  doubt 

A  number  of  both  acute  and  chronic  cases  of  lung  plague  were  found 
by  the  inspectors  of  the  department  during  their  examinations  of  the 
past  season  in  the  States  of  New  Jersey  and  Maryland.  In  the  early 
part  of  the  season  a  few  cases  were  reported  from  Pennsylvania,  caused 
by  the  importation  of  diseased  or  infected  cattle  from  Maryland. 

Texas  fever  of  cattle  prevailed  over  a  wider  extent  of  country  during 
t    >  season  just  closed  than  for  many  years.    But  few  of  the  northern  and 

•rder  States  escaped  its  ravages.    The  department  sent  members  of  the 

9terinary  corps  to  a  number  of  localities  in  Virginia,  West  Virginia,  Ohio, 
Dlinois,  and  Kansas,  where  the  disease  was  reported  as  prevailing  in  a 
Dost  destructive  form,  for  the  purpose  of  instituting  such  precautionary 

id  preventive  measures  as  would  most  quickly  suppress  the  malady  by 
preventing  its  further  extension.  In  addition  to  this  the  department 
sBued  special  report  No.  50,  which  it  widely  distributed  among  the 
^Bkvmers  and  stock-raisers  where  southern  cattle  are  usually  grazed  dur- 
ng  the  summer  and  fall  months.    This  monograph  contained,  in  addi- 

m  to  the  report  of  Dr.  W.  B.  £.  Miller,  a  valuable  paper  from  the  pen  of 

r.  D.  E.  Salmon  on  the  best  means  for  controlling  the  contagion  by  the 
prevention  of  its  further  extension. 

In  addition  to  investigations  of  sporadic  outbreaks  of  disease  in  widely 

ated  localities,  those  employed  by  the  veterinary  division  have  con- 

;liiued  the  investigation  of  fowl  cholera,  swine  plague,  Texas  fever  of 

ttle,  and  a  number  of  contagious  diseases  incident  to  sheep,  with  a 
fr  to  determining  their  cause  and  the  discovery  of  a  remedy  or  pre- 
tive  for  the  same.    Dr.  Detmers  has  spent  the  greater  part  of  the 

)ar  in  Texas  in  the  study  of  the  peculiar  fever  which  seems  to  have  its 

I  in  the  bodies  of  cattle  raised  in  that  State,  and  of  some  of  the  more 

ructive  couta^ious  diseases  that  yearly  destroy  thousands  of  sheep 

I  the  extensive  ranges  of  the  South  and  Southwest    The  experiments 

\}i  contagious  diseases  generally  are  of  a  very  delicate  nature,  and 
results  sought  necessarily  of  slow  attainment    This  seems  especially 
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tha  cue  wilb  Toxas  fererof  cattlo,  bat  aa  the  end  sosgbt  laimiiofacli 
great  imporbiDoe  to  the  futura  cattle  iateresta  of  tLs  ciiiinUr,  liw 
snm  aniiiiaU;  ex{ietido(l  in  vtfurta  to  dliicover  the  tmo  virua  at  Ibaul- 
ady  will  he  coiuiiderpd  of  no  votieeqoenoe  tn  oompariiuia  ta  Gw 
benefits  wliiob  most  ceiiult  Bhould  tliet>e  efforts  evautnally  be  atond 
with  siitiwas. 

Wbilc  Dr.  B»lmon  hiu  be«n  stnd.iing  the  nature  of  thu 
and  infucttdtm  diseases  vhioh  are  io  fat^U  to  tho  ^'b  riuaa  AjtefiiM  (if  lin 
stock  in  the  difivreut  parUt  of  the  uouutry,  iu  ordor  Uiat  vro  tiia,v  btrn  a 
aotly  what  causes  them,  how  thla  causu  ia  diatributed  fruia  plitt 
place,  and  what  are  the  most  efliuit^ut  aud  praotJuiU  mtuioi  of  dortiqjilf 
it,  be  baa  Ititd  anothor  and  equally  important  abjoct  In  riew. 

It  is  now  certain  that  with  most  of  these  dJwiusaa  the  liviax  nW 
may  be  brought  into  a  condition  to  completely  nutiat  tba  ofTuctii  vM 
Qsnally  follow  exposure  to  the  vims;  that,  8tnMi|*e  aa  it  may  Hppa 
animals  maybe  rendered  perf«<i(ly  nafe  Ibouf^h  they  are  uipoiMiic 
every  tiido  to  the  genug  of  onr  most  fatal  diaeiMea. 

From  the  firat  be  haa  been  eudeavoriuff  to  perfect  the  meaiunfa 
t»lning  this  desirable  result,  uud  although  the  itivuatiKatioD  liM 
an  extremely  dilQcultoue,  some  Tery  aatiafaotory  diacoveriw  bav« 
made.    A  new  and  very  praelittitl  method  of  lesseDJDK  the  effwHtf^n*! 
moMt  virulent  virua  haa  been  developed,  wlitoh  in  very  uiAnugoabbf^ 
chicken  cIioRta,  and  whicli  It  i»  l>ellevcd  Is  applinable  lu  o<beidiia>il 

Inoculation  with  such  atteiiimted  virus  ia  only  fullowfKl  by  a 
local  irritatjon,  and  when  thia  Rubsidca  the  tmllviilaal  ia  found  U 
ac4)uired  a  vtM?  complete  dogroe  of  insiiAceptlbility.  Aa  aoonai 
details  eonci>.ninig  thiti  are  worked  otit  it  will  be  poeaible  te 
vacuine  from  the  dviuirtnieut  with  which  tbo  farmer  iu  diffi!nBt 
of  tlieoonntry  can  protect  his  animals  fi'om,  certainly,  aDuoiberefi 
plagues  whinb  are  now  ho  deslmcUre,  and  it  ia  hoiiud  that  thia  viGtj 
tme  of  all  the  important  ones. 

The  HxperimvuUs  with  Texas  or  Spanish  Ibveraf  cattle 
demonstrated  very  conulusivuiy  that  this  diSBaae  may  ba  «i 
inoculated  by  nxiug  miitfriitlubtaiiiedlVum  thuapleeauf  aiekeaUfe 
peculiar  micmooccua  baa  been  found  in  this  amterlal  and  ouUirattdi 
side  of  the  body,  but  in  sunh  cultivations  it  loaes  ita  viraleniK 
iments  will  soon  be  undertaken  to  learu  tbe  reaaon  of  thia,  andlt< 
cover,  if  possible,  a  vaccine  that  will  protaot  Lbe  cattle  ei 
infected  paatnres.  The  inveHtigiUione  of  the  year  have  shim 
large  part  of  the  State  of  Virginia  ia  permanently  infeolul  with  ll 
ease,  and  that  cattle  from  this  district  are  »a  daoKemna  aa  thnal 
Texas.  It  was  iguoranco  of  this  f^Kit  tliat  led  to  tlie  enoriuou 
cattle  in  that  Btate  during  the  paat  summer. 

Tbe  extension  of  tbe  territory  pcrinanently  infectcid  by  thii 
fact  fIrHt  ostiiblished  by  the  invesljgatious  of  thin  d»ptii-tment,  ll**' 
abuudautly  ooudrmed;  the  border  Uue  of  tbe  daugeroua  diauMli'l 
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idng  across  the  previously  healthy  ooantry  at  the  rate  of  from  one 
four  miles  per  annum. 

Notwithstanding  the  importance  of  this  fiu^t  the  people  most  directly 

nterested  have  scarcely  suspected  it,  and  much  less  have  they  attempted 

my  effective  means  to  check  such  extension.    It  is  believed  that  the 

nvestigations  now  in  progress  will  clearly  outline  this  district  and  will 

fhmish  sufficient  data  bearing  upon  other  points  of  the  question  to  en- 

de  the  interested  States  to  make  intelligent  and  effective  laws  for 

Iding  this  dangerous  plague  in  check  until  we  learn  sufficient  in  re- 

d  to  its  nature  to  enable  us  to  attempt  its  extermination  with  some 

liope  of  success. 

What  has  been  discovered  by  the  investigation  of  this  disease  cannot 

Beiil  to  be  of  the  greatest  value,  not  only  to  the  affected  district  but  to 

d  country'  at  large.  It  has  been  generally  supposed  that  the  only  cattle 

>able  ot  iutecting  northern  pastures  were  those  from  the'neighbor- 

»od  of  our  South  Atlantic  and  Golf  coasts  from  South  Carolina  to 

Texas;  but  it  is  shown  that  this  dangerous  district  has  advanced  until 

includes  nearly  all  of  North  Carolina  east  of  the  Blue  Bidge,  and  has 

en  crossed  the  James  Eiver  in  Virginia. 

It  has  never  heretofore  been  doubted  that  the  contagion  of  Texas 

ver  was  destroyed  by  frost  and  could  not  survive  the  winter  in  section^ 

lere  freezing  weather  occurred;  but  it  is  now  demonstrated  that  thi9 

new  is  incorrect,  that  in  many  parts  of  the  infected  district  it  resists 

levere  winters,  and  that  as  it  advances  northward  this  power  of  resist- 

Mice  is  gradually  increased. 

These  extremely  important  facts  show  the  necessity  of  continuing'this 

investigation  until  we  have  acquired  the  means  of  controlling,  if  not  of 

terniinatiug,  the  contagions  diseases  which  are  on  the  increase  among 

p  animals,  and  which  threaten  to  destroy  the  great  advantage  which 

^e  farmers  of  this  country  have  heretofore  enjoyed  in  the  live-stock 

industry.    Detailed  reports  of  the  results  of  the  work  undertaken  and 

)8ecuted  during  the  year  will  be  submitted  hereafter. 

The  cull  upon  the  department  for  veterinary  investigation,  during  the 

^     r  1882,  has  been  very  great.    The  sudden  and  unaccountable  out- 

1     :  of  disease  among  domestic  animals  has  been  a  matter  of  great 

ixiety  in  many  portions  of  the  country.     As  the  number  of  our  cattle, 

irses,  sheep,  and  swine  increases,  the  outbreak  of  contagious  diseases 

>  increases.    Tlie  annual  disturbances,  moreover,  incident  to  the  work 

L  confinement  to  which  all  classes  of  animals  are  subjected,  which 

)  held  in  immediate  domestication,  also  increase  as  our  population 

ITOWS  more  and  more  dense. 

To  meet  the  calls  which  this  state  of  affairs  creates,  I  have  been 

>liged  to  depend  on  such  temporary  and  outside  service  as  I  could  ob- 

D.    Tlie  absence  of  a  well-organized  veterinary  division  haft  been 

erely  felt  in  the  department,  and  it  is  of  the  utmost  importance  that 

1  a  division  should  be  establishedi  in  which  ail  investigations  can 
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be  directe<l  by  a  competent  head,  and  on  which  the  owners  of  livestock 
can  call  for  counsel  and  aid.  It  is  important  to  know  the  precise  extent 
of  existing  disease.  It  is  Important  to  know  how  to  guard  against  the 
spread  of  contagion  and  how  to  provide  for  its  removal.  It  is  important 
to  know,  if  possible,  the  most  economical  remedies  for  disease,  andhov 
best  to  avoid  the  vast  annual  loss  of  animals  from  bad  treatment  and 
exposure.  It  is  im]>ortant  also  to  ascertain,  by  the  most  careful  invee- 
tigation,  the  breeds  best  adapted  to  different  localities  andpurposesia 
our  country.  To  do  this  a  well-organized  division  of  veterinary  inquiry 
and  animal  industry  in  this  department  is  absolutely  necessary. 

DIVISION  OF  STATISTICS. 

Tlie  division  of  statistics  has  pursued  its  general  and  special  lines  of 
effort,  during  the  year,  with  new  energy  and  persistence.    Following* 
year  the  most  disastrous  to  production  known  in  the  recent  history  of 
American  agriculture,  it  has  been  the  more  difficnlt  to  mark  accuratrij 
resulting  changes  in  area  and  production  of  the  present  seas    ,  v 
has  been  one  of  extraordinary'  character,  threatening  throngli    t  tlu 
planting  season  another  year  of  comparative  failure,  from  sape 
tion  of  soils  and  river  overllows,  and  thenoeforwatrd  repairing  o 
ously  the  early  loss  of  condition  by  seasonable  moisture  and  reqoisita 
sunshine,  with  little  deterioration  from  storm  or  flood,  drought  ori 
depredations. 

From  Maine  to  ^New  Jersey  on  the  Atlantic  coast^  an  exception  (x 
in  the  prevalence  of  drought  through  the  months  of  July  and  Aoj 
The  unusual  lateness  of  killing  frosts  crowned  the  record  of  tlie  seaeoo^ 
favors  and  secured  a  medium  to  full  supply  of  all  the  various  cropaa 
the  farm. 

In  recent  years  the  aggregate  production  of  cereals  has  rea  U 
maximum  of  about  2,700  millions  of  bushels.  Last  year  it  feU 
to  2,000  millions.  The  present  crops,  with  some  increase  of  ai  ,  ini 
make  nearly  2,700  millions.  It  is  too  early  for  the  complete  estimate 
of  the  year,  but  the  results  will  be  close  to  the  following  figures,  whki 
are  givruin  connection  with  those  of  I8S1  and  the  census  results  fortfc 
year  1871). 


Cereals. 


D<tpartm<mt  of  Agriculture. 


1882. 


I        TivfthrU. 
Corn :    1,  (;:i.'>,  oou.  000 


Wheat 

O.ltM 

15!lll««\     

K>('.'. 

Dui-kwheHt 


r>lO,  0'.)0.  0(i() 

47i',  OiX).  000 

45.  (NM).  000 

1*0,  ('0(»,  WH) 

1-J,  000.  000 


•2.  (KI2,  000,  000 


1881. 


Bruthelg. 

1,  104.  J«16,  000 

3K;{,  'J80,  090 

41«J,  4^1.  (mjO 

41.  T(il.3:u) 

•J«).  704.  9.-H) 

0,41*6.200 


CenfiBk 


iffi 


l,7M.8r.S 

407.  «■ 
44""*. 

"         I 


2,  066,  O*.^.  570 


REPORT   OF  THE   COMBHSSIONEB   OF   AGBIOULTUBE,  1883.    689 

There  has  been  an  increase  of  com  in  the  Sonth,  bat  in  Illinois  and 
[owa  a  decline  from  the  censas  crop  of  more  than  two  hundred  million 
bushels.    The  average  yield  per  acre  of  com  will  be  nearly  25  bushels, 

out  two  bushels  less  than  an  average^    The  yield  of  wheat  will  be 

out  13^  bushels  per  acre,  or  1^  bushels  more  than  average.   Theprod- 

3  of  cotton  will  probably  equal  that  of  the  year  1880  (which  was  the 
U  cest  ever  made)  and  may  slightly  exceed  it,  approximating  seven 
million  bales. 

A  plan  for  completing  and  perfecting  the  system  of  crop-reporting, 
for  which  appropriation  was  made  at  the  last  session  of  Congress,  has 
been  put  into  operation,  with  initiatory  results  which  promise  success. 
It  includes  the  appointment  of  State  statistical  agents,  each  at  the 
head  of  a  corps  of  reliable  and  judicious  correspondents,  who  make 

Qultaneous  return,  on  the  first  of  each  month,  both  to  the  agent  and 
the  department.  The  agent  is  further  charged  with  any  special  inves* 
ligation  that  may  from  time  to  time  be  required,  and  with  the  collection 
of  results  of  local  experiment,  and  any  valuable  facts  illustrating  the 
progress  of  agriculture. 

The  design  is,  by  establishing  a  permanent  system  of  efficient  and 
prompt  collection  of  current  statistics,  to  be  able  to  present  instantly 
and  accurately  the  current  changes  in  crop  areas  and  conditions,  and 
in  production  of  breadstufEis,  meats,  industrial  products,  and  all  results 
of  agricultural  labor. 

In  obedience  to  requirement  of  Congress,  there  have  been  published, 
for  three  months  past,  statements  showing  the  through  rates  of  trans- 
portation by  railroad  and  steamboat  companies  on  all  the  principal 
routes,  iDclnding  the  great  trunk  lines,  the  Pacific  roads,  and  the  north 
and  south  roads,  and  the  coast  lines  of  steamers  upon  the  principal  prod- 
ucts of  agriculture. 

The  local  rates  have  also  been  given  on  all  the  prominent  lines,  and 
8X>ecial  freight  rates  have  also  been  given.  The  railroads  have  re- 
sponded with  satisfactory  promptness,  furnishing  freely  their  through 
and  local  tariffs,  freight  classifications,  routes,  and  connections,  and 
other  information  concerning  their  roads. 

It  has  been  found  necessary  to  establish  a  European  agency  for  col- 
lection of  statistics  showing  prospective  demand  for  American  products, 
e6i)ecially  of  grain  and  meats,  for  the  information  of  farmers  of  the 
United  States.  This  agency  promises  great  efficacy  and  utility.  Its 
headquarters  is  established  at  the  office  of  the  consul-general  at  London. 

I  FORESTEY  DIVISION. 

I 
I 

A  report  from  the  forestry  division  was  laid  before  Congress  on  May 

12, 1882,  and  has  been  printed.    It  deals  with  the  care  of  forests  upon 

public  lands,  experiment  stations  for  forest  culture,  meteorological 

'vations  with  the  view  of  determining  the  influence  of  forests  on 

,te,  the  statistics  of  forest  products  used  as  tanning  materiaIS|  for- 

^4  AG 
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est  fires,  insect  ravages,  experiments  in  timber  planting  npon  thec( 
lege-farm,  at  Lincoln,  Nebr.,  forests  in  Europe,  and  tbe  expensive  a: 
\irastefiil  ase  of  timber  as  a  fencing  materiaL  A  report  has  also  be 
submitted  on  European  schools  of  forestry,  and  forestry  experinw 
stations.  Large  numbers  of  circulars  have  been  issued  asking  for  inf 
mation  with  regard  to  railroad  ties,  and  the  answers  returned  are  bei 
examined  and  arranged.  Circulars  have  also  been  issued  inquiring  ii 
tree-planting  in  the  prairie  States,  the  trees  selected,  and  the  metbod 
management. 

The  Hon.  F.  P.  Baker,  of  Topeka,  Kans.,  has  also  been  employed 
investigate  the  condition  of  forests  in  the  prairie  States,  and  in  the: 
gion  lying  west  of  the  Mississippi  and  east  of  the  Bocky  Mountains. 

This  preliminary  report  has  been  made,  and  contains  valuable  viei 
upon  the  timber-culture  act,  the  possibility  of  forest  culture  in  the  i 
West,  with  a  sketch  of  what  has  been  done,  and  some  suggestions  as: 
what  should  be  done.  Mr.  Baker  urges  the  absolute  necessity  of  imim 
diate  action  by  Congi-ess  in  regard  to  the  timber-culture  act,  to  makei 
effective.  He  proposes  to  visit  the  regions  where  forest  fires  have  doe 
so  much  damage  and  investigate  the  causes,  and  the  best  means  of  cci 
trolling  them.  This  report  will  be  published  as  a  special,  and  laid  befon 
Congress  at  an  early  day. 

ARTESIAN  WELLS. 

In  accordance  with  suggestions  made  by  the  Commission  employe: 
last  year  to  select  proper  locations  for  artesian  wells,  the  Hon.  Horw 
Beach  and  Professor  Wliite,  two  of  those  Oommissioners,  were  emploji^ 
to  select  what  seemed  to  them  proper  places  for  boring  the  wells.   Tb? 
have  located  a  well  112  miles  easterly  from  the  city  of  Denver,  nponpf 
ernment  laud,  near  the  station  of  Akron,  on  the  Burlington  aadM? 
souri  Railroad,  in  Colorado.    A  second  well  has  been  located  177  03? 
southeasterly  from  Denver,  upon  government  land,  near  the  line  of* 
station  of  Cheyenne  Mills,  on  the  Kansas  Pacific  Bailroad.    £a 
tion  has  been  made  with  reference  to  the  probability  of  supplying ' 
to  good  lands,  and  so  as  to  be  useful,  if  successful,  for  irri|     io| 
poses  and  the  watering  of  stock.     Agreements  have  been       de  i 
the  supply  of  water  for  engine  use  in  drilling,  with  the  railroads  s     « 
to,  free  of  charge.    Tiie  sites  selected  have  been  withdrawn  from  ent 
under  homestead,  pre-emption,  and  timber  acts. 

Contracts  have  been  awarded  to  James  A.  Fleming  &  Co.,of  DeB« 
Colo.,  for  the  sum  of  $14,000,  for  drilling  both  wells  to  the  depth 
l?,.">()0  feet  eaeh,  if  required,  the  contractor  to  furnish  all  the  matt 
necessary  to  do  the  work  and  to  pay  for  the  labor  employed.  The»«J^ 
are  (livi(le<l  into  sections, as  follows:  The  first  thousand  feetaods 
balance  of  the  2,500  feet  into  500  feet  sections,  the  Department  of  Ap 
culture  retaining  the  right  to  stop  the  work  at  any  distance  belovl.* 
feet,  and  pay  pro  rata  for  the  distance  bored.  The  machinery  hasl 
placed  on  the  ground,  and  the  work  of  drilling  has  already  c 


REPORT  OF  THE  COMHI88IONER  01*  AGRIOITLTURE,  18SI.    €91 

WOOLS  AND  FIBERS. 

The  report  of  Dr.  McMurtrie  on  wools  and  fibers  has  been  presented, 

[,  in  connection  with  a  paper  on  the  subject  prepared  by  Miss  Olara 

\  Ames,  of  Boston,  and  forwarded  to  this  Department  by  Hon.  Edward 

Ukinson,  will  soon  be  pnblished.    In  connection  with  the  examination 

»f  the  fineness  of  fiber  a  carefol  study  has  been  made  of  the  internal 

ucture  of  the  fibers  of  pure  bred  and  grade  sheep  to  determine  the 
lifferences  arising  from  breeding  and  management,  and  their  effect 
ipou  the  Btrencj^h,  elasticity,  and  felting  properties.  The  instruments 
or  testing  the  wool  fiber  have  been  greatly  improved,  and  the  experi- 
Qents  entered  upon  by  this  division  ot*  the  department  are  of  great  in- 
erest.  It  is  intended  that  the  testing  of  cotton  fiber  will  be  pursued 
n  the  same  manner. 

DEPARTMENTAL  REPORTS. 

In  addition  to  the  annual  report  of  the  Department  fbr  the  year  1880 
,nd  1881,  of  which  300,000  copies  each  were  ordered  printed,  the  fol 
owing  special  and  miscellaneous  reports  have  been  issued  since  July  1 
881: 

SPECIAL  REPORTS. 

No.  of  copies  printed, 
fo.  .34.  Contagious  diseases  of  domestic  animals.    391  pp.,  octavo.   lUnstrated.  "50, 000 

fo.  37.  Condition  of  crops,  June  and  July,  1881.    24  pp.,  octavo 10,000 

fo.38.  Couditon  of  crops,  August,  1881.    24  pp.,  octavo 10,000 

ro.39.  Condition  of  crops,  September,  1881.    30  pp 10,000 

fo.  40.  Condition  and  needs  of  spring-wheat  culture  in  the  Northwest.   By  C. 

C.  Andrews.     100  pp.,  octavo 10,000 

Fo.  41.  Estimated  production  of  cereals  of  the  United  States  for  the  year  1881. 

8  pp.,  octavo 10,000 

.  42.  Report  on  the  condition  of  winter  grain,  number  and  condition  of  farm 

animals,  &c.,  April,  1882.     82  pp.,  octavo 10,000 

fo.  43.  Report  on  the  condition  of  winter  grain,  the  progress  of  cott-on  and 
com  planting,  rate  of  wages  and  labor,  &c..  May,  1882.    20  pp.,  octavo....  10,000 
.  44.  Report  npon  the  acreage  and  condition  of  cotton,  the  condition  of  aU 

(      aals,  and  the  area  of  spring  wheat,  Ac,  June,  1882.    14  pp.,  octavo 10,500 

.  40.  Report  upon  the  area  and  condition  of  corn,  the  condition  of  cotton, 

and  of  smaU  grains,  sorghum,  tobacco,  &c.,  July,  1882.    33  pp 11,000 

I.  46.  Report  upon  the  condition  of  cotton,  of  spring  wheat,  firuits,  Ac;  also 

light  rates  of  transportation  companies,  August,  1882.    54  pp.,  octavo....  11,000 
o.  47.  Climate,  soil,  and  agricultural  capabilities  of  South  Carolina  and 

Georgia.    By  J.  C.  HemphiU.    65  pp.,  1882,  octavo 10,000 

.  48.  Silos  and  ensilage.    A  record  of  practical  tests  in  several  States  and 

Canada,  1882.    70  pp.,  octavo 15,500 

b  49.  Report  upon  the  condition  of  corn  and  cotton,  of  potatoes,  firoits,  Ao.; 
X     )  freight  rates  of  transportation  companies,  September,  1882.    48  pp., 

octavo 11,000 

.  50.  The  dissemination  of  Texas  fever  of  cattle,  and  how  to  control  it,  1882. 

14  pp.,  octavo ....•...-...-. 12,000 

.  51.  Report  upon  tho  yield  of  small  grain,  condition  of  com,  cotton,  potatoes, 
1        tobacco ;  also  freight  rates  of  transportation  oompaniM,  Ootober,  1882. 

iio  pp.,  octavo , 12,000 

.  52.  Report  on  yield  per  acre  of  cotton,  com,  potatoes,  and  other  field  crops, 
with  comparative  product  of  fruits;  also  local  freight  rates  of  transportation 
oompanioe,  November,  1882 .•—....••••.••..•••.••  11,000 
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UI8CKLLA2HEOVB  REPORTS. 

Pre] i  miD ary  Report,  Commissioner  of  Agrioaltnre,  1881.     58  pp. ,  octavo I 

Fertilizers :  co-operative  experimeDtiog  as  a  means  of  stadying  the  effects  of 
fertilizers  and  the  feeding  capacities  of  plants.    By  Prof.  W.  O.  Atwater, 

1882.   33  pp.,  octavo 1,5 

Florida ;  its  climate,  soil,  productions,  and  agrionltoral  capabilities^  1882.  9d 

PP K 

Report  on  the  climatic  and  agrlcnltnral  features,  and  the  ag^coltnral  practice 

and  needs  of  the  arid  regions  of  the  Pacific  slope,  &c,  1882.     By  £.  W.  Hil- 

gard,  T.  C.  Jones,  and  R.  W.  Furnace.    182  pp ! 

Proceedings  of  a  convention  of  agriculturists,  held  in  the  Department  of  Agri- 
culture, January  10  to  18,  1882.    204  pp.,  octavo 1 

Art-esian  wells  upon  the  Great  Plains :  being  the  report  of  a  geological  com- 
mission appointed  to  examine  a  portion  of  the  great  plains  east  of  the  Rocky 
Mountains,  and  report  upon  the  localities  deemed  most  favorable  for  making 

experimental  borings,  1882 - 

In  addition  to  the  above,  there  has  also  been  prepared  the  following  reports,  wlik 

will  be  published  as  soon  as  the  necessary  funds  are  available : 
The  meat  question  analyzed.    By  Dr.  G.  Spragne,  Chicago,  lU. 
Account  of  field  experiments  with  fertilizers.    By  Prof.  W.  O.  Atwater,  Ph.  D. 
Report  of  the  proceedings  of  the  convention  to  promote  the  sheep  and  wool  i 

try  held  in  Philadelphia,  Pa.,  September  22,23,  and  24, 1882. 


DISBURSING  OFFICE. 


The  following  table  exhibits  in  condensed  form  the  appropi 
made  by  Congress  for  this  department,  the  disbursements  and  i 
pended  balances  for  the  fiscal  year  ending  Jane  30,  1882 : 


Title  of  appropriation. 


SalarioR 

('ollocting  statistics 

Laboratory -, • 

Purohase  and  distribution  of  vnlnablo  seedg 

Kxporimcnts  in  the  culture  of  tea 

E  X prrimon t al  garden 

MuKonm 

yurniture,  ca*»eJi,  and  repairs 

Library    

Inventipating  the  history  of  insects 

Examination  of  wools  and  otlier  animal  fibers 

Inv<v*tipatin^  the  diseascji  of  swine,  dto 

Kochimation  of  arid  and  waste  lauds 

Ki'port  on  forestry - 

Postage 

Contingent  expenses 

Iniproveraent  of  grouneft 

Traiisportins,  &c.,  agricultural  and  mineral  specimens  from 

Atlanta,  Ga -, 

Piirt-haHe  and  distribution  of  seeds  to  overflowed  districts. 

*Exi)erimonts  in  the  manufacture  of  sugar 

Puilding  for  the  display  of  agricultural  implements 

Printing  and  binding 


Amount  ap- 
propriated. 


$79,500  00 

10,000  00 

6,000  00 

80.000  00 

10,000  00 

7,000  00 

1,000  00 

4.000  00 

1,000  00 

20,000  00 

6,000  00 

26,000  00 

10,000  00 

5,000  00 

4,000  00 

10,000  00 

8,000  00 

5,000  00 
20,000  00 
85,000  00 
10,000  00 
11,000  00 


Amount  di»> 
bursed. 


$79, 491  89 

10,000  00 

5,811  85 

79,991  53 

8,743  37 

8,968  25 

1,000  00 

4,000  00 

973  85 

19,998  94 

5,000  00 

22,443  89 

10,000  00 

4,941  00 

4,000  00 

10,000  CO 

8,000  00 

888  86 

20,000  00 

32,333  75 

10,000  00 

»»156  42 


Abms^ 
exp«i 


•  •  •"■ 


1.; 


"This  appropriation  has  been  exhausted  since  the  close  of  thelaat  fiscal yeir. 

Yery  respectfully, 

GEO.  B.  LORING, 
Oommisaioner  of  Agric^H^ 
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An-henatherum  areiiooeum,  240. 

Arrowroot,  226. 

Areenic  for  cottoD  worms,  158.  | 

Artesian  wells,  work  on  in  1881,  6,  16. 

1882,  690. 
Ashy-gray  lady-bird,  204,  205. 

Assessors,  incomplete  return  of  State,  647.  

Atlanta  Exposition,  provision  made  for  collections  of  tbe,  677. 
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Bayberry  tree,  225. 
Beard  grass,  246. 

description  of,  251. 
Beet  sugar,  25. 

Beeves,  advance  in  price  of,  614. 
Bermuda  jjjrass,  232,  239,  241,  242. 

Bill-bugs,  injuries  to  corn,  139.  » 

Bisulphide  ol*  carbon  for  scale  insects,  117,  125. 
Black  Media,  description  of,  254. 
Blast  of  the  rice,  13G. 
Blood-red  lady- bird,  205. 

Blount,  Prof.  A.  E.,  on  habits  oi  Lygacus  rectivatus^  66. 
Blue  grass,  Texas,  231. 

BoDDiE,  J.  W.,  on  identity  of  corn  worm  and  boll  worm,  146. 
Boil  worm,  alias  corn  worm,  particulars  of,  145-150. 

report  on,  by  Judge  L.  JoiiNSON,  150-152. 
Botanical  Division,  work  of  the,  for  18dl,  9. 

1882,  078. 
report  of,  231. 
Boulelona,  237. 

Breeding  and  i  are  of  farm  animals,  375. 
Brovitliaj  varieties  of,  216. 
Bromus  uniolo'uivj^y  231. 
Bruchus  phi,  06. 
Buchloc  (Uichj}ni<h»,  237,  245. 
Buckwheat,  report  on,  by  tlie  Statistician,  596. 

total  production,  acreage,  and  value  O^  596. 
Buft'alo  grass,  237. 

Bulbous  melic  grass,  descri])tiou  of,  251. 

Bulletins  on  injurious  insei^ts,  62.  i 

Buucb  grass,  234,  2:»(>. 

description  of,  247,  24S,  252. 
Burning  as  a  remedy  for  army  worm,  94. 

chinch  bug,  89. 
corn-bill  bug.  140. 

cotton  worm,  167.  , 

Cabbage  worm*;,  offeets  of  pyrethrum  (Ui,  d''>-87. 
(\ilamati}Osti'H  HyUn'icn,  217. 
Calandra  grannria  and  oryztr  in  seed  com,  65. 
Camphor  tree  {(Uimphoni  ajricinalis),  223. 
Canal  system,  the  New  York,  (m»4.  P 

tons  moved  on,  6«>5. 
Caricria.  gen(M'ic  character  and  de8cri])tion  of,  209-213.  . 

(-artfophiillus  aromali('tf>^,  222. 

('atdlpn  HphUix,  generic  <'haractor  and  description  of,  189-193. 

Caltl<',  tmthrcx  among,  in  X«!\v  Jersey,  359.  p 

exivortH,  413.  p 

l'c\(M-,  investigations  of  southern,  300. 

Texas  in  l.*^^l,  372.  P 

1>-H2,  (;85.  ^ 

lung  plague  of,  precautious  against,  373. 
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il  crops  of  the  United  States,  57. 
lis,  aggregate  estimated  production  of,  for  1882,  682* 
average  yield  of,  by  States,  632. 
iu creased  production  of,  630. 
)occu8  qurrcuSj  213. 
f-scalo  of  the  orange,  106  to  110. 

experiments  oily  120-136. 
bon^  or  anthrax y  372. 
aical  Division,  work  of,  11. 

additional  work  of  the^  535. 
moycr^  the,  216. 
iiist,  report  of,  379. 
ch-l)ug,  64, 65, 87, 88, 137. 

correspoudenco  regarding,  88. 
foiinr!  on  blasted  rice,  137. 
injury  iu  Illinois  and  Missouri,  88. 
•  cramhidoidtSy  134. 

varieties  of,  133,  135,  139. 
ese  tallow- tree,  222. 
8  turpentine,  228. 
Iw  or  chayoia  root,  222. 
;oIate  plant,  218. 

8opa  feeding  on  scale  insects,  129. 
anion  tree,  224. 
campa  americana,  64. 
er-hay  worm,  100. 

report  on,  by  L.  W.  Day,  120, 
leaf  beetle,  171  to  178. 

report  on,  by  E.  A.  SCHWiLRZ,  ITJ. 
er,  small  yellow,  description  of,  254. 
ea,  2;^,  236, 238, 239. 
e  tree,  222. 
oil,  see  Kerosene. 

Itiella  ^>-notaia  var.  califarnica^  206. 
\neUid(v,  as  eneniieH  of  scale  insects,  109,204. 
K)n8  and  epgs,  sales  of,  69. 
in  moth,  (kJ,  195. 
rado  bottom  ^rass,  238. 
missioner  of  Agriculiure,  report  of,  for  1881,  5. 

for  1882,  677. 
parison  of  Phlcum  and  lYifoliumy  551. 

STOCK,  Prof.  J.  Hrnuy,  repori  on  miscellaneous  inaectS;  195-214. 
;agiouji  diseases  of  domestic  animals,  22. 

medical  treatment  of,  312. 
progress  iu  prevention,  307. 
fevers,  cause  of,  258. 
plenro-pneumonia,  352, 376. 
irentiou  of  agriculturists,  7. 
:  tree,  '22.J. 

I,  analysis  of,  .565,  fiO'^. 
and  corn-meal,  quantity  and  value  of,  exported,  586. 

sorghum  as  l'o(hler  plants,  564. 
distribution  of,  iu  15^79  aud  Ibdl,  581. 
Egy])tian,5G4. 
I,  production  and  consumption  of,  per  capita  of  1880,  583. 
of,  by  States  iu  1882,  669. 
ten  largest  ]>roduciug  States  of,  585. 
total  ])r<)duction,  area,  and  value  of,  580. 
yield  of,  for  IHH'J,  G68. 
i-hill  bug,  i:i^l40. 

report  on,  by  L.  O.  Howard,  139. 
I  worm,  Hce  lloU  worm. 

habits  of,  by  Prof.  E.  M.  Claypole,  147. 
identity  of,  with  boll  worm,  by  Prof.  T.  GloYBR,  145. 
espondence  on  ent(uuologioal  subjects,  64  to  67. 
on,  production  of,  in  l^^'i,  674. 

report  on,  by  the  Statistician,  for  1882,  673. 
on  industry,  aereajxe  of,  6ii2  to  630. 
growl h  of,  621. 
worm,  address  ou,  by  C.  V.  KlLEY,  153. 
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Cotton  worm,  damage  l>y,  153, 162, 164. 

liibernation,  166. 
machine  for  spra^'iof;^,  159. 
natural  history  of,  154. 

planters  forewarned  of  advent  of,  in  1882,  682. 
I)ossible  food-plants  for,  164. 
protecting  tlie  crop  from^  157,  158. 
remedies,  157. 
Cral)  grass,  2;W,239. 
CranihHSj  varieties  of,  79  to  182. 
Creosote,  oil  of,  116, 117, 123. 
Crop  estimates  for  1881,  598. 

snmmary  of,  605. 
history,  official,  for  1881,  579. 
repoiting,  plan  for,  689. 
Crops  of  1881,  577. 
1882,  667. 
Crypius  sp.  parasite  on  Crambus^  181. 
Cucumlu  Flea-beetle,  effects  of  Pyrethrum  on,  85, 
Curcuma  loiiga^  219. 
Cut- worms  in  Missouri,  66. 
Daotylis  ylomejata,  240. 
DactylopiuSj  note  on  the  strnctnre  of,  214. 
Danlhonia  oalifornica^  description  of,  252. 
Datana  miniatra,  effects  of  Pyrethrum  on,  85,  87. 
Departmental  report*  since  July,  1881,  list  of,  691. 
Desniia  niaculatisy  injuries  of,  in  Missouri,  67. 
Desmodiumj  238. 

Digest  of  infonnation  on  grasses,  234. 
Disbursing  office,  amount  disbursed  bv,  in  1881,  25. 

'    in  1882,  692. 
Diseases  among  horses  in  Illinois,  355. 

of  domestic  animals,  684. 
DistichUs  maritima,  description  of,  252. 
Eggs,  silkworm,  sales  of,  69, 73. 
Eleusine  Tndica^  238. 
Elm-leaf  beetle,  the  great,  66. 
Elymue,  234,  241. 

condi*nsatu8j  doscrix)tion  of,  253. 
tritlcoidcs,  253. 
Ensilage,  571. 

analyses  of,  572. 
composition  of,  573. 
Entomologist,  report  of,  01. 
Entomological  correspondence,  64-67. 

Entomological  Commisijiou,  third,  fourth,  and  fifth  reports  of,  681. 

work  of.  for  1881,63. 
for  1882, 681. 
division,  work  of,  11. 
Enzootic  ccrchro-mcninyiih  among  horses  in  Texas,  363. 

causes  of  the,  368. 

duration,  mortality,  and  treatment,  370. 
morbid  changes,  367. 
Encoma  citspidafaj  23.'),  247. 
ErodiuM  cicniarinm,  ^IJ.'),  '245. 
Eugenia  pimeuia  and  aerls,  225. 
Enn)pean  statiHtical  agency  in  London,  667. 
Exccrcana  svhifcra,  "Zi'i. 

Exhibition  of  domestic  animals  in  Hamburg,  678. 
Experiments  with  prophylactics  on  herds  of  swine,  330. 

results  and  conclusions  of^ 3ft 
Exports,  agricultnral,  651. 
Farm  animals  at  Cliieago,  615. 

winter  feeding  of,  617. 
laborers,  wages  of,  in  the  United  States,  638. 
productions,  market  prices  (»t',  (>55-<)61. 
products,  average  cash  value  of,  609. 
Farms  of  the  United  States,  645. 

classificatiou  of,  646. 
'''^ather  grass,  description  of,  248. 
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me  grass,  small,  description  of,  252. 
uoa  scabrellaf  234. 

miorotiackyBy  description  of,  253. 
)rSj  aniiual,  17. 

cotton,  experiments  on,  recommended,  19. 
t  and  mouth  nisease,  30,  X). 

introduction  and  spread  of,  39. 
ry  division,  work  in  reference  to,  for  1881,  16. 

1882,689. 
'1  cholera  excrement,  virulence  of  the.  273. 
^ermH,  virulence  of,  retained,  274. 
investigation  of,  by  Dr.  Salmon,  272. 
medical  treatment  of,  281. 
sulphuric  acid  as  a  disinfectant  of,  273. 
virus,  attenuation  of,  283. 
cultivation  of,  275. 
effect  of  acids  on,  280. 
how  birds  susceptible  of,  become  insosoeptible,  288. 

insusceptible  succumb  to  the  disease,  289. 
insusceptibility  of,  290. 

amount  of  chemicals  required  to  prodaoe,  299. 
influence  of  the  narcotic  on,  S^. 
narcotic  of,  295. 
not  diffusible,  272. 

indeflnitely  preserved  in  earth,  273. 
prevention  of,  376. 

susceptibility  and  insusceptibility,  285. 
ght  rates,  monthly  report  of,  667. 
its  and  plants,  semi-tropical,  introduction  of,  8. 

work  recommended  for,  8. 
it  trees,  apparatus  for  spraying,  by  S.  F.  Chapin,  208. 
\€isid  mite  found  on  diseased  nee,  137. 
lens  and  grounds,  work  in  the  division  of,  in  1881, 8. 

1882,  678. 
eral  index  to  sorghum  and  maize  reports,  52d-535. 
In,  seeding  of  winter,  in  1882,  675. 
mme  gras8,  237. 
pe-berry  motb,  67. 
pe  culture  and  wine  making,  19. 

vine  plume,  67. 
[>es,  tlirips  on,  215. 
Dhical  chartH  of  sorghum,  414. 
BS,  digest  of  information  received  on,  234. 
experiments  with,  242. 

by  I.  I.  Barclay,  243. 
D.  P.  HuKLKY,243. 
P.  M.  MooRKUousE,  243. 
experiments  with,  in  different  States  and  Territories,  244,245. 
for  TexaH,  231. 
figured,  description  of,  246. 
in  bloom,  average  com])o8ition  of,  552. 
R'orm,  injurious  to  rice,  138. 
i^/Urg  exhibition  of  domestic  animals,  678. 
production,  acreage,  and  value  of,  597. 
report  on  by  the  Statistician,  597. 
othis  armigera,  98, 115,  141),  150. 

report  on.  by  L.  JouNSON,  150. 
1  grass,  2:^9. 
•a,  varieties  of,  '217. 
lian  fly,  172. 

medic,  description  of,  254. 
hum  prafcnae,  2{l. 
les,  diseases  amonir,  in  Illinois,  3r>5. 

enzootic  certhro-mcfiingitiis  among,  in  Texas,  363. 
nopftrous  j)arahites  of  scale  insects,  109. 
,,'anpidius  coccidivorous  destroying  scale  insects,  109. 
gigantea  and  other  varieties,  217. 
rions  insects,  bulletin  and  report  on,  62. 
nlatiou  ex])erimeut8, 2G0. 
iortniina^  229. 
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Irrigation  as  a  remedy  for  chinoli  bag,  88» 
Uosomej  varieties  of,  184-186. 
Italian  rye  grass,  240. 
Japan  clover,  2.38. 

vamisli  tree,  218. 
Johnson  grass,  231, 232, 239, 241. 
Kentucky  blue  grass,  235. 

Kerosene  as  a  remedy  for  scale  insects,  65, 112, 806. 
butter,  112. 

effect  on  scales  and  trees,  113  to  115* 
experiments  with,  120. 
how  to  prepare  and  apply,  113  to  115. 
emulsion,  89, 112, 115, 127, 206. 
Laborers,  average  monthly  wages  of,  641. 

farm,  wages  of,  638. 
Lace-wing  tiy  feeding  on  scale  insects,  109. 
Lac  inst^cts,  209. 
Lady-bird  of  the  CacUm^  205. 
ambiguous  J  206. 
ashy-gray,  204. 
blood- red,  205. 
Lady-birds  as  enemies  of  scale  insects,  109, 204, 
Lambs,  mortality  among,  in  Missouri,  374. 
LecamincSy  characteristics  of,  106. 
Lee-chee  tree,  220. 

Lespedera  striaUit  238.  

Letters  to  Veterinary  Division,  extracts  from,  371  to  377. 
Lightning  tree  hopper,  193. 

Lime  water  as  a  remedy  for  Catalpa  Sphinx,  191. 
Live  stock,  eatimat/ed  number  and  value  of,  611. 

markets,  6(51 . 
Locust,  Rocky  Mountain,  data  in  reference  to,  682. 
London  purple  for  cotton  worms,  158. 
Long  scale  of  the  orange,  106,  107,  109. 

effects  of  kerosene  on^  1I4|  120. 
parasite  of,  110. 
Lnbber  grasshopper,  injuring  rice,  138. 
Lucern,  232. 

Lye  as  a  remedy  for  scale  insects,  65,  118,  207, 
Machine  for  spraying  from  below,  160. 
Machines  for  applying  poisons,  156,  159. 
Macrosila  b-maculataj  193. 
Maggot  of  the  rice  plant,  130. 
Maize,  available  sugar  in  juice  of,  503. 
J^anihot  utiliaHima  and  aipiy  227. 
Manual  of  silk  culture,  preface  to,  74. 
Maranta  arundinactaj  226. 
Marsh  grass,  description  of,  252. 
Meadow  barley,  241. 

oat-gra»8,  240. 
Mealy  bugs,  note  on  structure  of,  214. 
Medicago  dcnVwulala^  2li5.  245. 

lupulitiay  description  of,  254. 
saticuj  236.  v37. 

descri])tion  of,  255. 
MeJica  hulhosa  and  impcr/ectay  description  of,  251. 
Merigot  force-pump,  '^Oo. 
Mesquite  grass,  245. 

Methods  of  destroying  scale  insects,  206. 
Micrococci,  271. 

Microscoi)ical  Division,  work  of,  for  1881,  10. 

fur  188^,  679. 
Millets,  238. 

Miscellaneous  insects,  report  on,  by  Prof.  J.  IIknry  Comstock,  195, 
Mitos,  as  enemies  of  scale  insects,  109. 

on  diseased  rice  plants,  137. 
MOHR,  Chahlks,  on  ravages  of  Dintrcea  saccharif  66. 
MolHSsea,  value  of,  imported  in  1879,  462. 
MuhUnhergia  eomaia^  v47. 

diffusa  and  Mcxicanaj  238. 
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Iberry  tree,  new,  73. 

rvite,  as  remedy  for  scale  insects,  127. 

Bca  domesticaj  ocESfr,  and  itomoacySy  86. 

ristica  moschataf  225. 

jonal  Academy  of  Science,  Report  on  Sorghum,  680. 

norcea  Icucania;,  99. 

}helium  liichiy  220. 

violuns,  179,  182. 
:iuid  larvse  injurious  to  sugar-cane  and  com,  64. 
fa,  varieties  of,  187,  188. 
toiUnita  concinnOf  eft'ects  of  pyrethmm  on,  87. 
ten  of  the  St^ason,  by  Miss  M.  £.  MuRTFELDT,  66. 
zzltis,  improved,  for  applying  poisons,  156, 169. 
tmeg  tree,  225. 

ts,  report  on,  by  the  Statistician,  for  1881,  594. 

for  1^82.  670. 
total  production,  area,  and  value  of^  from  1871  to  1881,  594. 
estimated  productions  of,  by  States,  for  1882,  671. 
scure  Acridium  on  rice,  138. 
Ulate  leaf-gall  .ot*  red  ma][>le,  /^. 
ranthus  niveus  on  grape-vines,  66. 
hu8  sp.  injuring  cbutas,  65. 
of  creosote  as  remedy  for  scale  insects,  116. 

fungus  disease,  117. 
experiments  with,  123. 
saponaceous  compouud  of,  117. 
cideres  cingulatuny  girdliug  English  walnut,  65. 
mge  basket-worin  as  enemy  of  scale  insects,  116. 
scale  iusects  of,  106. 

report  on,  by  H.  Q.  Hubsard,  106. 
:bard  grass,  2Itt,  540. 

?hilimum  glaberrimum  ovipositing  on  rice  plaiit0|  137. 
ris  root,  '/^2i>. 

ige  orange  sphinx,  193,  194. 
sti'r  slielT  scale,  106. 
buH,  the  sago,  220, 
nicum  jumentorunij  245. 

sanguinale  and  Teitanum^  238. 
ris  green  lor  cotton  worms,  158. 
rlatoria  ptfrgandii,  107,  109,  120. 
>*palum  ovatinn,  2^)1,  239. 
thogviiic  bacteria,  259. 
atrt,  anai\seH  of,  547. 
•npelia,  varieties  of,  142,  144. 
pper,  229. 

ukellura  ht/alinifaUs  injuring  squash  vines,  64. 
osphoric  acid  in  ftrtilizt*rs,  535. 

action  of  reagents  on,  539,  .543. 
yUoiera,  scarcity  of,  in  Missouri  in  1881,  67. 
ytonomufi,  varietiis  of,  171-178. 
Men  to,  225. 

1  grass,  description  of,  253. 
)fr  nigrum,  229. 
^tachio  nut,  2J7. 

ttrebiiilhus,  22^. 
>aro-i)ueumonia,  and  foot  and  month  disease,  by  Prof.  Chas.  P.  Ltman,  30. 

final  report  of  Prof.  Chas.  P.  Lyman,  :i52. 
in  Now  York,  report  on,  by  D<»ctor  Hopkins,  43. 
New  Jei-sey,  report  on,  by  Doctor  Miixkr,  45. 

Doctor  CoRUS,  46. 
Maryland,  District  of  Columbia,  and  Virginia,  report  on,  by  Doc- 
tor Rose,  51. 
Pennsylvania,  report  on,  by  Doctor  Qadsden,  47, 
im  curculio  bred  from  gooseberries,  66. 
in  Missonri,  06. 
sing,  00. 
itia  hrassiccp,  82. 

effects  of  pyrethmm  on,  87. 
lUUa  crucifeiarum,  etVects  of  pyrethrum  on,  87. 
I  arachnifera,  231,240. 
oal\forniaf  description  of,  252. 
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Poa  prafensiSt  231. 
tenuifolia^  234. 
Podura,  appearance  of,  in  large  nnmbeiSi  64. 
Poeciloptera  pruinosa,  193. 
Poisoniog  the  army  worm,  96. 

cotton  worm,  155, 156. 
Poisons,  improYe<l  machines  and  nozzles  for  applying,  106,  ISO. 
Polypogon  manspeliensiSj  description  of^  246. 
Pouiace  flies,  198,  WOl. 

Population,  census  of,  in  the  United  States,  644. 
Pork  packing,  report  on,  by  the  Statistician,  649. 
I'osdible  food-plants  for  the  cotton  worm,  164. 
Potanh  solutions  for  scale  insects,  126. 
Potato  crop  for  1881,  579. 

Potatoes,  production,  acreage,  and  valne  of,  from  1871  to  1881, 
report  on,  by  the  Statistician,  for  IHHl,  597. 

for  1882,  678. 
Pretty  pomace  fly,  201,  202. 
Procria  americanuSj  injuries  of,  in  Missouri,  67. 
Products  of  the  south,  8. 

Psychoiiiorpha  cpimewi«,  injuring  grape-vines,  67. 
Purple  scale  of  the  orange,  107,  109,  115. 

experiments  on,  120. 
parasites  of,  110. 
Pyrethrum,  76. 

advantages  of,  as  an  insecticide,  79. 
alcoholic  extract,  80. 
Caucasian  species,  history  of,  77. 
oineran(F/onum,  76,  77,  83,  84,  85. 
cultivation  of,  at  Washington,  D.  C,  78. 

in  America,  77. 
California,  78. 
France,  78. 
1882,  682. 
Dalmatian,  history  of,  77. 
decoction  of,  ttl. 

difl*ereut  insects  differently  afltected  by,  79,  85. 
disadvantages  as  an  insecticide,  79. 
distribution  of  seed  by  the  department,  76. 
experience  with  raising  the  plant  in  America,  81. 

Washington,  D.  C.^  84. 

experiments  on  various  insects,  85. 

by  Miss  M.  E.  MuRTFKLXrr,  86. 

fumes  of,  80. 

history  of  the  plant,  77. 

insects  not  a  little  aftected  by  it,  79,  86,  87. 

keeping  the  powder,  79. 

modes  of  application,  79. 

preparation  of  the  i)hiut8  for  use,  78. 

pulverizing  the  fl(»wer  heads,  78. 

reports  from  corre^jjondeuts  as  to  growing  the  plant.  81. 

rei)orts  upon  cultivation,  82  to  84. 

on  tea,  by  Prof.  E.  W.  HiLQARD,  81. 
snccessfnl  niisinj;  in  Washington,  74. 
valno  as  a  general  insecticide,  79. 
water,  solution  of,  80. 
Qucrcns  HuhcVj  2*^3. 
Kailroad  buihlin^,  GG4. 

woi'in,  lUt). 
Rainfall  and  temperature  for  1881,  453  to  456. 

comparison  of  1880  and  1881,  456. 
effect  of  heavy,  after  long  drought,  458. 
Kaspl)(»rry  hIu;^,  6(). 
Kt!(l  top,  'iiT). 

false.  '240. 
Kemedles  lor  a^ple  majjgot,  10^. 

apple-tree  bark  lice,  66. 
armv  worm,  94,96. 
bill  bn«;s,  140. 
boll  worm,  151. 
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Remedies  for  oatalps  spbinx,  193. 

chinoh  bass,  88. 
olover-leaf  beetle,  177. 
cotton  worm,  158. 
oecanikua  niveua,  66. 
pomace  fliee,  201. 
rice  grab,  128. 
rice-stalk  borer.  134. 
scale  insects,  65, 112,  206. 
smaller  corn-stalk  borer,  144. 
vagabofd  oramdiM,  181. 
wheat-stalk  iaosomtty  186. 
Eteport  of  artesian  wells,  by  C.  W.  White  and  8.  AuGHBT,  27. 
Botanist,  231. 
Conmiissioner  of  Agrionltiire  for  1881,  5. 

1882,677. 
Chemist,  379. 

Dr.  Gadsdrn  on  plenro-pnenmonia  in  PennsylTania,  47. 
Dr.  Hopkins  on  plenro-pnenmonia  in  New  York,  43. 
Dr.  Miller  on  plenro-pnenmonia  in  New  Jersey,  45. 
Dr.  Boss  on  pieuro-pnenmonia  in  Maryland,  District  of  Colnmbia,  actl 

Virfi^inia,  51. 
Entomologist,  61. 
on  Heliothii  armigeraf  by  Lawrbiccs  JOHNSON,  150. 

miscellaneons  insects,  by  Prof.  J.  Hbnrt  Comstock,  195  to  214. 
of  observations  upon  the  army  worm,  97. 
on  plenro  pnenmonia— foot  and  month  disease,  by  C.  P.  Lyman,  30. 

scale  insects  on  the  orange,  by  H.  G.  Hubbard,  106. 
of  superintendent  of  gardens  and  grounds,  215. 
on  tea  plant  cnltnre,  by  Wm.  Sauvdbrs,  25. 
of  veteriDary  division,  by  Drs.  Salmon  and  Detmsrs,  257. 
Reports  to  be  issued  on  ii\jurions  insects,  62. 
Rescue  g^rass,  231. 
Bhu8  coriaria,  219. 

vemidferaj  219. 
Rice,  report  on,  by  the  Statistician,  647. 
Rice  gnib,  report  on,  by  L.  O.  Howard,  128. 

stalk  borer,  report  on,  by  L.  O.  Howard,  133. 
white  blast,  report  on,  by  L.  O.  Howard,  137. 
Romdlea  microptera,  ii\juiing  rice,  138. 
Rose  slug,  66. 

effects  of  pyrethrum  on,  85,  86. 
Rye,  report  on,  by  the  Statistician,  596. 

total  production,  area,  and  value  of,  596. 
Sage,  or  sedge  grass,  237,  238. 
Sago  palms,  220. 
Salt  grass,  237. 

description  of,  252. 
Saponaceous  compound  of  creosote,  117. 

kerosene,  127. 
Scale  insects,  apparatus  for  destroying,  by  S.  F.  Chapin,  207. 
chaff  scale,  characteristics  of,  107. 
characteristics  of  the  species,  106. 
destruction  of  the  three  species,  107. 
diflficulty  in  destroying,  108. 

disappearance  on  account  of  undue  mnltiplication  o^  111. 
enemies  and  parasites,  109,  124. 

hymenopterous  parasites,  109, 110. 
Lady-bird,  109,  204. 
mites,  109. 
experimente  with  remedies,  65,  120,  207. 
in  California,  65,  207. 

on  destroying,  by  Mathkw  Cooke,  65,  208. 
period  of  growth,  incubation  and  migration,  107,  106; 
recovery  of  infested  trees,  110,  111. 
remedies,  65,  108-120,  127,  206,  207. 
sudden  increase  in  the  number,  110. 
tables  of  experiments,  120. 
vitality  of  eggs,  109. 
8carah<BidcB  pJeureaUoUf  characteristics  of^  129. 
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Sea  weeds  as  fertilizers,  544. 
Seed,  building  for  storin)^  and  distribation  of,  677. 
distribution,  tabular  statement  of,  in  1881,  IS. 

1882,  683,  684. 
under  special  appfOfpiiftiioii|  14. 
Seeding  of  winter  grain  in  1882,  675. 
Selandria  rosa,  effects  of  pyrethrum  on,  85. 
Sicilian  sumac,  219. 
Silk  culture,  67,  6a 

American  silk  ezcbange,  68. 

associations,  68.  f 

business  ventures  in,  73. 
Caucasian  mulberry  tree,  73. 
Corinth  (Miss.^  Silk  Company,  67,  73. 
distribution  oi  eggs  by  the  department,  67. 
eggs  and  cocoons,  sales  of  by  Mrs.  John  Lucas,  69. 

sales  of,  73. 
hatched  at  the  department,  71. 
importance  of  home  market,  68. 

production,  70. 
the  raw  material,  70. 
in  America,  by  E.  Farmach,  68. 

Mrs.  Theodore  H.  Hittell,  70. 
Ladies'  Silk  Association,  at  Spring  Hillj  Ala.,  68. 
Manual  of  Instruction,  74. 
mulberry  trees  for  sale,  73. 
obstacles  to,  in  America,  74. 
protective  duty  recommended,  76. 
reports  from  correspondents,  69-7L 
silk  guild  of  Yokohama,  Japan,  71. 
stmunary  of,  74. 

want  of  ready  market  for  cocoons,  76. 
women's  a^ociations  for,  63,  68,  73,  75. 
worms  fed  on  moris  muliicaulU,  69. 
osa^e  orange,  70,  72,  73,  75. 
SiltnnuB  advena^  reeding  on  com,  65. 
Smaller  cornstalk  borer,  142-145. 
Soap  suds  for  emulsifying  kerosene,  127. 
Soils,  analyses  of,  547. 
Sorgnum  analyses,  568  to  570. 

and  polarization,  485. 
duplicate  tests  made  in,  466. 
in  1882,  680. 
method  of,  465. 
and  cornstalks,  work  done  on,  379, 
maize  analyses  of,  387-412. 

average  results  for  1879,  1880,  1881,  451,  506. 
developments  of,  in  height  and  stasee,  465. 

average  of,  414-451,  459,  462,  465* 
juices,  specific  gravity  of,  493. 
graphical  chart,  414. 
biography  of,  524. 

canes,  analytical  process  for  the  examination  of,  468. 
comparison  of,  with  sugar  cane,  453. 
Sorghum,  comparison  of  analyses  and  ])olarization,  473. 

comparative  rcHults  from  suckered  and  unsnckered,  464. 
dangers  from  suckers,  461. 

of  mixing  mature  with  immature,  462. 
effect  of  frost  upon,  459  to  4(»l.  I 

expense  of,  by  Dr,  C.  A.  Goessmaxn,  486.  I 

experiments  in  defecation,  491.  ■ 

with  email  mill,  478. 
General  Index  of  Chemist's  Reports  on,  528. 
lialapense,  231,  232,  239,  241. 
investigation  of  sugar  in  cut  canes,  489. 
juice,  512. 

acidity  of,  513. 
analysis  of,  501. 
etl'ect  of  adding  water  to,  490. 
juices  and  sirups,  polarization  of,  472. 
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um,  period  of  working,  477. 

relative  length  and  height  of  different  varietiM,  497. 
report  on  manufacture  of,  by  J.  S.  Harvxt,  632. 

H.  B.  PAR80K8,  623. 

seed,  composition  of,  499. 
statement  of  the  farmer  as  to  raising,  593. 
sugar,  amount  manufactured  and  oost  of  making,  90. 
available,  meaning  of  the  tenOi  462. 
causes  of  failure,  510. 
effect  of  lime  npon,  518. 
importance  of  a  good  mill,  516. 
lost  in  the  begasse,  517. 

manufacture  of,  500. 
manufacture  of,  519. 

reports  upon,  from  mannfacturers  of,  680. 
result  of  operation  with,  20. 
value  of  imports  in  1879, 462. 
web  worm,  187  to  189. 

report  on,  by  J.  P.  Stells,  187, 
ern  cattle  fever,  investigation  of,  by  Dr.  Salmoh,  958. 
cop8i«  8vffusaj  131. 
al  bulletin  on  injurious  insects,  62. 
ophorus  costipenniSf  138-141. 

IX,  atropus^  harrisii  and  hagenif  and  others,  85,  169|  193,  194. 
stati8tical  agent,  667. 

itics  of  agriculture,  method  of  collection  and  expositioni  677. 
itical  division,  work  of,  for  1881,  14,  666. 

1882,  688. 
recommendation  for  the,  16. 
and  its  work,  by  J.  R.  Dodge,  66i6. 
jticiau,  report  of,  577. 
ing  lluid,  aniJenej  preparing,  263. 
lahips  with  diseased  cargoes  of  cattle,  35  to  38. 
234,238,248. 
•  from  beets,  25,  675. 

:  cane,  report  on,  by  the  Statistician,  647. 
beetle,  128. 
products  for  1882,  675. 
late  of  iron  as  a  remedy  for  scale  insects,  118. 
luric  acid  as  a  remedy  for  scale  insects,  118. 
jwer  beetle,  128. 
:-  sop,  the,  216, 

5  plague,  causes  of  comparative  mildness  of,  318. 
experiments,  325. 

with  individual  animals,  324. 
prophylactics,  330. 

results  of,  342. 
fourth  report  on,  by  Dr.  Detmers,  316. 
in  Arkansas,  375. 

Michigan,  South  Carolina,  and  the  Southwest,  376. 
investigation  of,  316. 

by  Dr.  Salmon,  267. 
means  of  prevention,  344. 
morbid  changes  of,  332. 
prevention  o^  376. 

treatment  of  very  sick  animals,  352. 
rind  tree  {Tamanndus  tntficMs),  216. 
f  pyrethnim,  81. 
laut,  cultivation  of,  5,  20. 
ree,  Paraguay,  217. 
erature  and  rainfall  of  18S1,  453  to  456. 

comparison  of,  1880  and  1881,  456. 
I  blue  grass,  231,  240. 

description  of,  252. 
cattle  fever  in  18^1,  372. 

1882,  Gb5. 
grasses  for,  231. 
roma  ciicao,  2 IS, 
s  on  grai)e8,  215. 

rice  plants,  137. 
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Tiger  beetles  on  cloyer  fields,  178. 

Timothy,  235,  236. 

Tineid  moth  destroying  scale  insects,  109. 

JHokinatf  measures  recommended  in  relation  to,  24. 

in  swine,  42. 
Driaetum  oemuum  and  suhfipioatumf  description  of,  249. 
Tr^olium  procumberu,  description  of,  254. 
Tuherculoaia,  373. 
TurmwiOf  219. 

Twice-stabbed  lady  bird,  205. 
Typh€Ba  fumatay  feeding  on  com,  65. 
United  states  Entomological  Commission,  work  of,  63. 

National  Mnsenm  in  connection,  63. 
Urma  AnamiSy  167-170. 
Vaccination,  Pasteur's  method  ofl  307. 

Dr.  Salmon's  method  of,  310. 
Vagabond  crampuSf  179  to  182. 
Vanilla  aromatica  and  planifolia,  228. 
Veterinary  division,  work  of,  in  1882,  684. 

in  this  department,  importance  of,  687. 
Veterinary  report,  257. 

surgeon,  work  of,  6. 
Vine-loving  pomace  fly,  198  to  201. 
Wages,  transient,  in  harvest,  642. 
Water  solution  of  pyrethrum,  80. 
weevil,  130  to  132. 

identity  of,  with  the  maggot,  by  Col.  John  Sckevxr,  190t. 
possible  cause  of  the  blast,  137. 
report  on,  by  L.  0.  Howakd,  130. 
Wax  insects,  new  species  of,  213. 
Whale-oil  soap  as  a  remedy  for  scale  insects,  116,  122. 
Wheats,  distribution  of,  according  to  population,  .588  to  591. 
history  of,  by  Professor  Blount,  559-^1. 
isosoma,  183-186. 

of  North  America,  average  composition  of,  562-563. 
product  and  value  of,  for  eleven  years,  586. 
production  of,  in  different  States,  592. 

estimated  for  1882,  670. 
quantities  and  value  of,  exported,  594. 
seeding  of,  636. 

proportion  of  drilled,  and  advantages  of  drilling,  636. 
stalk  insect,  by  Prof.  G.  H.  French,  184. 
Statistician's  report  on,  586. 
westward  movement  of,  592. 
White  blast  of  the  rice,  136,  137. 
Wild  oats,  233. 

pea  vines,  238. 
rye  grass,  2:^,  241. 
Wine  making  and  grape  culture,  19. 
Wire  grass,  237. 
Wools  and  animal  fibers,  examination  of,  17. 

reports  on,  691. 
Yellow  clover,  small,  description  of,  254. 
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